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CHAPTER  IX. 


Of  SMI  Fiik  in  geneTal...Tht  Cmitacemu  Kind...Tlie  LoatTcn... 
7^  Spiny  Lolater...ne  CKAb...The  Land  Crab...The  Violet 
Cnb...The  Soldier  CTiA...Th*.Shrv«p:Thi  FTaTm...TheTo«- 
T<asE,..7S<  Land  Tortiiisii...The  TuriU.^Of  TeHaeeimi  Fidiet 
,..Ofl)u  TunuNjTiD,  orSnml  Kind—Tht  Garden  Snail...The 
FredMoiler  S!mit...Tki  Sia  Snail.,.TI\t  Nimfilus...Of  Bi- 
VAI.VXB  Fiih...The  Oysler...The  CKUe...Tkt  ScBliop...7Tie 
RiaorFiA...OfPeaTli,andtheFiaheTji...0fM\ii.Ti\Ai.VES,ell 
FiA...TIu!SiaUnhia...The  Phaiadei. 

There  are  two  classes  of  animals,  inhikbiUng  the 
water,  which  commonly  receive  the  name  of  Bshes, 
ilirely  different  from  those  we  have  been  describing, 
and  also  very  distinct  from  each  other.  These  arc 
divided  by  naturalists  into  Cnistaceous  and  Testa- 
ceous animals :  both,  totally  unlike  fishes  in  appear- 
Buce,  seem  to  invert  the  order  of  nature;  and  as 
those  have  their  bones  on  the  inside,  and  their 
muscles  hung  upon  them  for  the  purposes  of  life 
and  motion,  these,  on  the  contrary  have  all  their 
bony  parts  on  the  outside,  and  all  their  mu^cle.^ 
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within.  Not  to  talk  mysteriously — all  who  have 
seen  u  lobster  or  an  oyster,  perceive  that  the  shell  in 
these  bears  a  strong  analogy  to  the  bones  of  other 
animals;  and  that,  by  these  shells,  the  animal  is 
sustained  and  defended. 

Crustaceous  fish,  such  as  the  crab  and  the  lobster, 
have  a  shell  not  quite  of  a  stony  hardness,  but  rather 
resemblinga  firm  crust,  and  in  some  measure  capable 
of  yielding.  Testaceous  fishes,  such  as  ihe  oyster 
or  cockle,  are  furnished  with  a  shell  of  a  stony  hard- 
ness; very  brittle,  and  incapable  of  yielding.  Of 
the  crustaceous  kinds  are  the  lobster,  the  crab,  and 
the  tortoise :  of  the  testaceous,  that  numerous  tribe 
of  oysters,  muscles,  cockles,  and  sea  snails,  which 
offer  such  infinite  variety. 

THE  LOBSTER. 
However  different  in  figure  the  Lobster  and  the 
crab  may  seem,  their  manners  and  conformation 
are  nearly  the  same.  With  all  the  voracious  appe- 
tites of  fishes,  they  are  condemned  to  lead  an  insect 
life  at  the  bottom  of  the  water;  and  though  pressed 
by  continual  hunger,  they  are  often  obliged  to  wait 
till  accident  brings  them  their  prey.  Though  without 
any  warmth  in  their  bodies,  or  even  red  blood 
circulating  through  their  veins,  they  are  animals 
wonderfully  voracious.  Whatever  ihey  seize  upon 
that  has  life,  is  sure  to  perish,  though  ever  so  well 
defended:  they  even  devour  each  other:  and,  to 
increase  our  surprise  still  more,  they  may,  in  some 
measure,  be  said  to  eat  themselves ;  as  they  change 
tlieir  shell  and  their  stomach  every  year,  and  their 
old  stomach  is  generally  the  first  morsel  that  serves 
to  glut  the  new. 
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The  Lobster  is  an  animal  of  so  extraordmary  a 

fonn,  that  ibose  who  6rfit  see  it  are  npt  to  mistake 

the  head  for  the  tail ;  but  it  is  soon  discovered  that 


the  animal  moves  wiili  its  claws  foremost ;  and  that 
the  part  which  plays  within  itsell"  by  joints,  like  a 
coat  of  armour,  is  the  tail.  The  mouth,  like  that  of 
insects,  opens  the  long  way  of  the  body,  not  cross- 
ways,  as  with  man,  and  the  higher  race  of  animals. 
It  is  furnished  with  two  teeth  in  the  mouth,  for  the 
comminution  of  its  food ;  but  as  these  are  not  suffi- 
cient, it  has  three  more  in  the  stomach  ;  one  on  each 
side,  and  the  other  below.  Between  the  two  teeth 
there  is  a  fleshy  substance,  in  the  shape  of  a  tongue. 
The  intestines  consbt  of  one  long  bowel,  which 
reaches  from  the  mouth  to  the  vent ;  but  what  this 
animal  difiers  in  from  all  others  is,  that  the  spinal 
marrow  is  in  the  breast  bone.  It  is  furnished  with 
two  long  feelers  or  horns,  that  issue  on  each  side  of 
the  head,  that  seem  to  correct  the  dimness  of  the 
sight,  and  apprize  the  animal  of  its  danger,  or  of  its 
prey.  The  tail,  or  that  jointed  instrument  at  the 
other  end,  is  the  grand  instrument  of  motion;  and 
with  this  it  can  raise  itself  in  the  water.  Under  this 
we  usually  see  lodged  the  spawn  in  great  abun- 
dance ;  every  pea  adhering  to  the  next  by  a.  very 


fine  filament,  which  is  scarcely  perceivable.  Every 
Lobster  is  an  hermaphrodite,  and  is  sapposed  to  be 
self  impregnated.  The  ovary,  or  place  where  the 
spawn  is  first  produced,  is  backwards,  toward  the 
tail,  where  a  red  substance  is  always  found,  and 
which  is  nothing  but  a.  cluster  of  peas,  that  are  yet 
too  small  for  exclusion.  From  this  receptacle  there 
go  two  canals,  that  open  on  each  side  at  the  jointures 
of  the  shell,  at  the  belly  ;  and  through  these  passages 
the  peas  descend  to  be  excluded,  and  placed  under 
the  tail,  where  the  animal  preserves  them  from  danger 
for  some  time,  until  they  come  to  maturity.  They 
are  then  dropped  in  the  sand,  where  they  are  soon 
hatched.  Between  twelve  and  thirteen  thousand 
e^s  have  been  counted  in  one  Lobster. 

When  the  young  Lobsters  are  produced,  they 
immediately  seek  for  refuge  in  the  smallest  clefts  of 
rocks,  and  in  such  like  crevices  at  the  bottom  of  the 
sea,  where  the  entrance  is  but  small,  and  the  opening 
can  be  easily  defended.  There,  without  seeming  to 
take  any  food,  they  grow  larger  in  a  few  weeks  time, 
from  the  mere  accidental  substances  which  the  water 
washes  to  their  retreats.  By  this  time  also  they 
acquire  a  hard,  firm  shell,  which  furnishes  them  with 
both  offensive  and  defensive  armour.  They  then 
begin  to  issue  from  their  fortresses,  and  boldly  creep 
along  ihe  bottom,  in  hopes  of  meeting  with  diminu- 
tive plunder.  The  spawn  of  fish,  the  smaller  animals 
of  their  own  kind,  but  chiefly  the  worms  that  keep 
at  the  bottom  of  the  sea,  supply  them  with  plenty. 
They  keep  in  this  manner  close  among  the  rocks, 
busiJy  employed  in  scratching  up  the  sand  with 
(heir  claws  for  worms,  or  surprising  such  heedless 
animals  as  fall  within  their  grasp  :  thus  they  have 
little  to  apprehend,  except  from  each  other;  for  in 
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them,  as  among  fishes,  tbe  large  are  the  moat  for- 
midable of  all  enemies  to  the  small. 

But  this  life  of  abundance  and  security  is  soon  to 
have  a  most  dangerous  inierruption ;  for  the  body 
of  the  tiobster  still  continuing  to  increase,  while  its 
shell  remains  unalterably  the  same,  the  animal  be- 
comes loo  large  for  its  habitation,  and  imprisoned 
within  tbe  crust  thai  has  naturally  gathered  round 
it,  there  comes  on  a  necessity  of  getting  free.  The 
young  of  this  kind,  therefore,  that  grow  faster,  as  we 
are  assured  fay  the  fishermen,  change  their  shell 
oftener  than  the  old,  who  corae  to  their  full  growth, 
and  who  remnin  in  the  same  shell  often  for  two 
years  together.  In  general,  however,  all  these  ani- 
mals change  their  shell  once  a  year ;  and  this  is  not 
only  a  moat  painful  operation,  but  also  subjects  them 
to  every  danger.  Just  before  casting  its  shell,  it 
throws  itself  upon  its  back,  strikes  its  claws  upon 
each  other,  and  every  limb  seems  to  tremble;  its 
feelers  are  agitated,  and  the  whole  body  is  in  violent 
motion  :  it  then  swells  itself  in  an  unusual  manner, 
and  at  last  the  shell  is  seen  beginning  to  divide  at 
its  Junctures.  It  also  seems  turned  inside  out ;  and 
its  stomach  comes  away  with  its  shell.  After  this, 
by  the  same  operation,  it  disengages  itself  of  the 
claws,  which  burst  at  the  joints;  the  animal,  with  a 
tremulous  motion,  costing  them  ojf  as  a  man  would 
kick  off  a  Imot  that  was  too  big  for  bim. 

Thus,  in  a  short  time,  this  wonderful  creature 
finds  itself  at  liberty ;  but  in  such  a  weak  and  en- 
feebled state,  that  it  continues  for  several  hours 
motionless.  Indeed,  so  violent  and  painful  is  the 
operation,  that  many  of  them  die  under  it;  and 
those  which  survive  are  in  such  a  weakly  state  for 
le,  that  they  neither  take  food  nor  venture 
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from  tlieir  retreats.  Immediately  ader  this  change, 
they  have  not  only  the  softness,  but  the  timidity 
of  a  worm.  Every  animal  of  the  deep  is  then  a 
powerful  enemy,  which  tliey  can  neither  escape  nor 
oppose ;  and  this  in  fact,  is  the  time  when  the  dog- 
fish, the  cod,  and  the  ray,  devour  them  by  hundreds. 
But  this  etate  of  defenceless  imbecility  continues  for 
a  very  short  time :  the  animal,  in  leas  than  two  days, 
is  seen  to  have  the  skia  that  covered  its  body  grown 
almost  as  hard  as  before ;  its  appetite  is  seen  Id 
increase ;  and,  strange  to  behold !  the  first  object 
that  tempts  ils  gluttony,  is  ils  own  stomach,  whicJi 
it  BO  lately  was  disengt^ed  from.  This  it  devours 
with  great  eagerness ;  and,  some  time  after,  eals  even 
ils  former  shell.  In  about  forty-eight  hours,  iu  pro. 
portion  to  the  animal's  healtfi  and  strength,  the  new 
shell  is  perfectly  formed,  and  as  hard  as  that  which 
was  but  just  thrown  aside. 

When  ihe  Lobster  is  completely  equipped  in  its 
new  shell,  it  then  appears  how  much  it  has  grown 
in  the  space  of  a  very  few  days  ;  the  dimensions  of 
the  old  shell  being  compared  with  those  of  the  new, 
it  will  he  found  that  the  creature  is  increased  above 
a  third  in  its  size ;  and,  like  a  boy  that  has  outgrown 
his  clothes,  it  seems  wonderful  how  the  deserted 
shell  was  able  to  contain  so  great  an  animal  as 
entirely  fills  up  the  new. 

The  creature  thus  furnished,  not  only  with  a 
complete  covering,  but  also  a  greater  share  of 
strength  and  courage,  ventures  more  boldly  among 
the  animals  at  the  bottom  ;  and  not  a  week  passes 
that  in  its  combats  itdoesnotsuffer  some  mutilation. 
A  joint,  or  even  a  whole  claw,  is  sometimes  snapped 
otr  in  these  encounters.  At  certain  seasons  of  the 
year,  these  ixnimals  never  meet  each  other  without 
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a  engagement.  In  these,  to  come  off  with  the  loas 
r  a  leg,  or  even  a  claw,  is  considered  as  no  great 
calamity ;  the  victor  carries  otf  the  spoil  to  feast 
upon  at  his  leisure,  while  the  other  retires  Tram  the 
defeat  to  wait  for  a  thorough  repair.  This  repair  is 
not  long  in  procuring.  From  the  place  where  the 
Joint  of  the  claw  was  cut  away,  is  seen  in  a  most 
enrprising  manner  to  burgeon  out  the  beginning  of 
*  claw.  This,  if  observed,  at  first,  is  small  and 
tender,  but  grows,  in  the  space  of  three  weeks,  to  be 
almost  OS  large  and  as  powerful  as  the  old  one.  We 
say  almost  as  lai^,  for  it  never  arrives  to  the  full 
size;  and  this  is  the  reason  we  generally  find  the 
claws  of  the  Lobsters  of  unequal  magnitude. 

Of  this  extraordinary  yet  well  known  animal, 
there  are  many  varieties,  with  some  diiTereoces  in 
the  claws,  but  little  in  the  habits  or  conformation. 
*  found  above  three  feet  long  ;  and,  if  we  may 
admit  the  shrimp  and  the  prawn  into  the  class, 
though  unfurnished  with  claws,  it  is  seen  not  above 
cb.  These  all  live  in  the  water,  and  can  bear 
its  absence  for  but  a  few  hours.  The  shell  is  block 
when  token  out  of  the  water,  but  turns  red  by  boiling. 
The  most  common  way  of  taking  the  Lobster  is  in  a 
basket,  or  pot,  os  the  fishermen  col)  it,  made  of  wicker 
work,  in  which  they  put  the  bait,  and  then  throw  it 
to  the  bottom  of  the  sea,  in  six  or  ten  fathom  water. 
The  Lobsters  creep  into  this  for  the  sake  of  the  bait, 
but  are  not  able  to  get  out  again.  The  River  Craw- 
fish differs  little  from  the  Lobster,  but  that  the  one 
will  live  only  in  fresh  water,  and  the  other  will  thrive 
only  in  the  sea. 

The  Spjnv  LonsTEft  also  differs  merely  by  the 
offensive  armour  which  it  bears  upon  its  back  and 
I  clawB. 
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THE  CRAB. 


I 

1^  As  the  Ptah  is  found  upon  land  as  well  as  in  the 

water,  the  peculiarity  of  its  situation  produces  n 
difference  in  its  habitudes,  which  it  is  prgper  to 
describe. 

The  CoMMUN  or  Black-clawed  Crab  has  three 
notches  on  the  front;  five  serrated  teeth  on  each 
iiide ;  the  alaw^  elevated ;  the  next  joint  toothed ; 
the  hind  feet  subulated :  the  colour  a  dirty  green, 
but  red  when  boiled.  It  inhabits  oil  our  shores,  and 
lurks  aud  burrows  under  the  sand. 

It  changes  its  shell  once  a  year,  generally  between 
ChriBtmaB  and  Easter,  jmd  while  it  is  performing 
this  operation  it  retires  among  the  cavities  of  rocks, 
and  under  large  stones.  The  Crab  is  an  exceedingly 
quarrelsome  animal,  and  when  it  has  seized  on  its 
anli^onist  it  is  not  easily  compelled  to  for^^  its 
hold.  In  this  situation,  the  captive  has  no  resource 
but  to  relinquish  the  limb,  and  nature  has  provided 
it  with  the  power  of  accomplishing  this  in  a  very 
curious  manner.  It  stretches  the  claw  out  steady, 
the  claw  suddenly  gives  a  gentle  crack,  and  tha 
wounded  limb  drops  off,  not,  us  we  might  be  led  t^ 


iQleruom  reasoning,  at  the  joiDi,  but  in  the  smoolli. 
'est  part. 

The  Land  Crab  is  found  in  some  of  the  warmer 
regions  of  Europe,  and  in  great  abundance  in  all  llie 
tropical  climates  in  Africa  and  America.  They  are 
of  various  kinds,  and  endued  with  various  properties; 
some  beinghealthful,delicious,and  nourishing  food; 
others  poisonous  or  malignant  to  the  last  degree ; 
some  are  not  above  half  an  inch  broad,  others  are 
found  a  foot  over;  some  are  of  a  dirty  brown,  and 
others  beautifully  mottled.  The  animal  called  the 
Violet  Crab  of  the  Caribee  Islands  is  the  most 
noted,  both  for  its  shape,  the  delicacy  of  its  flesh, 
and  the  singularity  of  its  manners. 

The  Violet  Crab  somewhat  resembles  two  bonds 
cut  through  the  middle  and  joined  together;  for 
«ach  side  looks  like  four  fingers,  and  the  two  nippers 
ot  claws  resemble  the  thumbs.  All  the  rest  of  the 
body  is  covered  with  a  shell  as  large  as  a  man's 
hand,  and  bunched  in  the  middle,  on  the  fore  part 
of  which  there  are  two  long  eyes  of  the  size  of  a 
grain  of  barley,  as  transparent  as  crystal  and  as  hard 
as  hom.  A  little  below  these  is  the  mouth,  covered 
with  a  sort  of  barbs,  under  which  there  are  two 
broad,  sharp  teeth,  as  while  as  enow.  They  are  not 
placed,  as  in  other  animals,  crossways,  but  in  the 
opposite  direction,  not  much  unlike  the  blade  of  a 
pair  of  scissars.  With  these  teeth  they  can  easily 
cut  leaves,  fruits,  and  rotten  wood,  which  is  their 
usual  food.  But  their  principal  instrument  for 
cutting  and  seizing  their  food  is  their  nippers,  which 
catch  such  a  hold,  that  the  animal  loses  the  limb 
sooner  than  its  grasp,  and  is  ofleu  seen  scampering 
off,  having  left  its  claw  still  holding  fast  upon  the 
enemy.     The  faithful  claw  seems  to  perform  its 
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duty,  and  keeps  Tor  above  a  minute  fastened  upon 
the  finger  while  the  Crab  is  making  off'.  In  fact,  it 
loses  no  great  matter  by  leaving;  a  1^  or  an  arm,  for 
they  soon  grow  again,  and  the  animal  is  found  as 
perfect  as  before. 

Thia,  however,  is  tlie  least  surprising  part  of  this 
creature's  history  -.  and  what  we  are  going  to  relate, 
were  it  not  as  well  known  and  as  confidently  con- 
firmed as  any  other  circumstance  in  natural  history, 
might  well  stinger  our  belief.  These  animals  live 
not  only  in  a  kind  of  society  in  their  retreats  in  the 
monntaina,  but  r^ularly  once  a  year  march  down 
to  the  seaside  in  a  body  of  some  millions  at  a  time. 
As  they  multiply  in  great  numbers,  they  choose  the 
months  of  April  or  May  to  begin  their  expedition  ; 
and  then  sally  out  by  thousands  from  the  stumps  of 
hollow  trees,  from  the  clifts  of  rocks,  and  from  the 
holes  which  they  dig  for  themselves  under  the  surface 
of  the  earth.  At  that  time  the  whole  ground  is 
coyered  with  this  band  of  adventurers ;  there  is  no 
setting  down  one's  foot  without  treading  npon  them. 
The  sea  is  the  place  of  destination,  and  to  (hat  they 
direct  their  march  with  right  lined  precision.  No 
geometrician  could  send  them  lo  their  destined 
station  by  a  shorter  course;  they  neither  turn  to 
the  right  nor  left,  whatever  obstacles  intervene;  and 
even  if  they  meet  wilh  a.  house,  they  will  attempt  to 
scale  the  walls  to  keep  the  unbroken  tenor  of  their 
way.  But  though  this  be  the  general  order  of  their 
route,  they  upon  other  occasions  are  compelled  lo 
conform  lo  the  face  of  the  country ;  and  if  it  be 
intersected  hy  rivers,  they  are  then  seen  to  wind 
along  the  course  of  the  stream.  The  procession  sets 
forward  from  the  mountains  with  the  regularity  of 
'  Brown's  Jamaica,  p.  413. 


■n  army  under  the  guidance  of  an  experienced 
commander.  They  are  commonly  divided  into 
three  battalions:  of  which  the  first  consists  of  the 
strongest  and  boldest  males,  that,  like  pioneers, 
march  forward  to  clear  the  route  and  face  the 
greatest  dangers.  These  are  oi^en  obliged  to  halt 
for  want  of  rain,  and  go  into  the  most  convenient 
encampment  till  the  weather  changes.  The  main 
body  of  the  army  is  composed  of  females,  which 
never  leave  the  mountains  tlU  the  rain  is  set  in  for 
some  time,  and  then  descend  in  regular  battalia, 
being  fonned  into  columns  of  fifty  paces  broad,  and 
three  miles  deep,  and  so  close  that  they  almost 
cover  the  ground.  Three  or  four  days  after  this  the 
rearguard  follows ;  a  straggling',  undisciplined  trilie, 
consisting  of  ntales  and  females,  but  neither  so  robnst 
nor  so  numerous  as  the  former.  The  night  js  their 
chief  time  of  proceeding ;  but  if  it  rains  by  day, 
they  do  not  fail  to  profit  by  the  occasion ;  and  they 
continue  to  move  forward  in  their  slow  uniform 
manner.  When  the  sun  shines  and  is  hot  upon  the 
surface  of  the  ground,  they  iben  make  a  universal 
halt,  and  wait  till  the  cool  of  the  evening.  When 
they  are  terrified,  they  march  back  in  a  confused 
disorderly  manner,  holding  up  their  nippers,  with 
which  ihey  sometimes  tear  off  a  piece  of  the  skin, 
and  then  leave  the  weapon  where  they  inflicted  the 
wound.  They  even  try  to  intimidate  their  enemies  ; 
for  they  often  clatter  their  nippers  together,  as  if  it 
were  to  threaten  those  that  come  to  disturb  them. 
But  though  they  thus  strive  to  be  formidable  to 
Dian,  they  are  much  more  so  to  each  other;  for  they 
are  possessed  of  one  most  unsocial  properly,  which 
is,  that  if  any  of  them  by  accident  is  maimed  In 
such  a  manner  as  to  be  incapable  of  proceeding,  the 
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rest  roll  upon  and  devour  it  on  the  spot,  naid  then 
pursue  tlieir  journey. 

When,  afrer  a  fatiguing  marcb,  and  escaping  a 
thousand  dangers,  for  (hey  are  sometimes  three 
months  in  getting  to  the  shore,  ihey  have  arrived  at 
their  destined  port,  they  prepare  to  cast  their  spawn. 
The  peas  are  as  yet  within  their  bodies,  and  not 
excluded,  as  is  usual  in  animals  of  this  kind,  under 
the  tail ;  for  the  creature  waits  for  the  benefit  of  the 
sea  water  to  help  the  delivery.  For  this  purpose, 
the  Crab  has  no  sooner  reached  the  shore  than  it 
eagerly  goes  to  the  edge  of  the  water,  and  lets  the 
waves  wash  over  its  body  two  or  three  times.  This 
seems  only  a  preparation  for  biinging  their  spawn 
to  maturity ;  for  without  farther  delay  they  witlj- 
draw  to  seek  a  lodging  upon  land :  in  the  mean 
time,  the  spawn  grows  larger,  is  excluded  out  of  the 
body,  and  sticks  to  the  barbs  under  the  flab,  or 
more  properly  the  tail.  This  buncb  is  seen  as  big 
as  a  hen's  egg,  and  exactly  resembling  the  roes  of 
herringij.  In  this  state  of  pregnancy,  they  once 
more  seek  the  shore  for  the  last  time,  and  shaking 
off  their  spawn  into  the  water,  leave  accident  to 
bring  it  to  maturity.  At  this  lime  whole  shoals  of 
hungry  fish  are  at  the  shore,  and  about  two  thirds 
of  the  Crabs'  eggs  are  immediately  devoured  by 
these  rapacious  invaders.  The  e^s  that  escape  are 
hatched  under  the  sand  ;  and  soon  afler  millions  at 
a  time  of  these  little  Crabs  are  seen  quitting  the 
shore,  and  slowly  travelling  up  to  the  mountains. 

The  old  ones,  however,  are  not  bo  active  to  return ; 
they  have  become  so  feeble  and  lean,  that  they  can 
hardly  creep  along,  and  the  flei^h  at  that  time  changes 
its  colour.  Most  of  them,  therefore,  are  obliged  (o 
continue  in  the  flat  parts  of  the  country  till  they 
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tva,  making  liolea  in  ibe  earllt,  which  they  cover 
«t  the  moulfa  with  leaves  and  dirt,  go  that  no  air 
IBay  enter.  There  they  throw  off  their  old  shdU, 
.which  they  leave  as  it  were  quite  whole,  the  place 
where  they  are  opened  on  the  belty  being  unseen. 
At  that  time  they  are  quite  naked,  and  almost 
without  motion  for  six  days  together,  when  they 
as  to  be  delicious  food.  They  have 
then  under  their  stomachs  four  large  while  stones, 
which  gradually  decrease  in  proportion  as  the  shell 
lisrdens,  and  when  they  come  to  perfection  are  not 
to  be  found.  It  is  at  that  lime  that  the  animal  Is 
geea  slowly  making  its  way  back ;  and  all  this 
is  most  commooly  performed  in  the  space  of  six 
weeks. 

The  descent  of  these  creatures  for  such  important 
purposes  deserves  our  admiration;  hut  there  is  an 
(uiimal  of  tlie  lobster  kind  that  annually  descends 
irom  its  mountains  in  like  manner,  and  for  purposes 
still  more  important  and  various.  Its  descent  is  not 
only  to  produce  an  offspring,  hut  to  provide  itself  a 
covering ;  not  only  to  secure  a  family,  but  to  furnish 
A  house.     The  animal  in  question  is  the  S()ldiek 


similitude 

lally 


Crab,  or  Hekmit  Crad,  which  has  si 

to  the  lobster,  if  divested  of  its  shell.     It  is  ] 

about  four  inches  long,  has  no  shell  betjiiid, 
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covered  clown  to  the  tail  with  a  rough  skin,  termi- 
nating in  a  point.  It  is,  however,  armed  wilh  stronff 
hard  nippers  before,  like  the  lobster ;  and  one  of 
them  is  as  thick  as  a  man's  thumb,  and  pinches 
most  powerfully.  It  is,  as  was  said,  without  a  shell 
to  any  part  except  its  nippers ;  but  what  Nature  has 
denied  this  animal  it  takes  care  to  supply  by  art; 
and  taking  possession  of  the  deserted  shell  of  some 
other  animal,  it  resides  in  it,  till,  by  growing  too 
large  for  its  habitation,  it  is  nnder  a  necessity  of 
change.  It  is  a  native  of  the  West  India  Islands; 
and  like  the  former,  it  is  seen  every  year  descending 
from  the  mountains  to  the  seashore,  to  deposit  its 
spawn,  and  to  provide  itself  with  a  new  shell.  This 
is  a  most  bustling  time  with  it,  having  so  many 
things  to  do:  and,  in  fact,  very  busy  it  appears.  It 
is  very  probable  that  its  first  care  is  to  provide  for  its 
offspring  before  it  attends  to  its  own  wants;  and  it 
is  thought,  from  the  number  of  little  shells  which  it 
is  seen  examining,  that  it  deposits  its  spawn  in 
*  ibem,  which  thus  is  placed  in  perfect  security  till 
the  time  of  exclusion. 

It  is  very  diverting  to  observe  these  animals  when 
changing  the  shell.  The  little  soldier  is  seen  busily 
parading  the  shore  along  that  line  of  pebbles  and 
shells  which  is  formed  by  the  extremes!  wave,  still, 
however,  drof^ng  its  old  incommodious  habitation 
at  its  tail,  unwilling  to  part  with  one  shell,  even 
though  a  troublesome  appendage,  till  it  can  find 
one  more  convenient.  It  is  seen  stopping  at  one 
shell,  turning  it,  and  passing  it  by ;  going  on  to 
another,  contemplating  that  for  awhile,  and  then 
slipping  its  tail  from  its  old  habitation  to  try  on  the 
new ;  this  also  is  found  to  be  inconvenient,  and  it 
quickly  returns  to  its  old  shell  again.  In  this  manner 
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a  frequenlly  changes,  till  at  last  it  finds  one  light, 
roomy,  and  commodious ;  to  this  it  adheres,  though 
the  shell  be  somelimea  so  lai^e  as  to  hide  the  body 
or  the  animal,  claws  and  all. 

Yet  it  is  not  only  till  after  many  trials,  but  many 
combats  also,  that  the  Soldier  is  completely  equipped ; 
for  there  is  often  a  contest  between  two  of  them  for 
Borne  well-looting  favourite  shell  for  which  they  ar^ 
rivals.  They  both  endeavour  to  take  poi^session: 
they  strilie  with  their  claws;  they  bile  each  other, 
till  the  weakest  is  obliged  to  yield,  by  giving  up  the 
object  of  dispute.  It  is  then  that  tlie  victor  imme- 
diately takes  possession,  and  parades  in  his  new 
conquest  three  or  four  times  backward  and  forward 
upon  the  strand  before  his  envious  antagonist. 

When  this  animal  is  taken,  it  sends  forth  a  feeble 
■cry,  endeavouring  to  seize  the  enemy  with  its  nip- 
pers; which  if  it  fastens  upon,  it  will  sooner  die 
than  qait  the  grasp.  The  wound  is  very  painful, 
and  not  eaaUy  cured.  For  this  reason,  and  as  it  is 
not  much  esteemed  for  its  flesh,  it  is  generally  per- 
mitted to  return  to  its  old  retreat  to  the  mountains 
in  safety.  There  it  continues  till  the  necessity  of 
changing  once  more,  and  the  desire  of  producing 
an  offspring,  expose  it  to  fresh  dangers  the  year 
ensuing. 

There  are  many  other  species  of  this  animal,  such 
as  the  Lobster  Cbab,  the  Rivek  Chad,  the  Minute 
CitAB,  which  is  found  in  the  inside  of  muscles,  &c. 

THE  SHRIMP  AND  PRAWN. 

I  Shrimps  possess  long  slender  feelers,  and  between 
I  them  two  thin  projecting  lamiuEe ;  the  claws  have  a 
k  single  hooked  moveable  fang;  ihey  have  three  pair 
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of  legB ;  seven  joints  in  the  tail ;  the  middle  candal 
fin  subulated,  the  four  others  round  and  fringed  ; 


dU  candal     i 


spine  on  the  exterior  side  of  each  of  the  outmost. 
TLeseanimals.whichareofadelicate  flavour,  inhabit 
the  shores  of  Britain  in  vast  quantities,  af^cend  the 
rivers,  and  even  find  their  way  into  the  ditches  and 
ponds  of  sail  marshes.  Those  caught  in  the  sea  are, 
however,  much  better  than  those  of  the  rivers. 

The  Prawn  is  not  unlike  the  Sbrimp,  but  exceeds 
it  in  size,  being  at  least  three  times  as  big;  and  is 
more  pleasing  in  colour,  it  having,  when  boiled,  the 
most  beautiful  pink  tint  all  over  its  body.  The  flesh 
is  better  tasted  than  that  of  the  Shrimp.  It  has  a 
long  bom  in  frontof  its  head,  compressed  vertically, 
which  bends  somewhat  upward,  and  is  serrated  both 
above  and  below.  Seaweeds,  and  the  vicinity  of 
rocks  near  the  shore,  are  the  haunts  of  the  Prawn, 
which,  unlike  the  Shrimp,  seldom  enters  the  mouths 
of  rivers.  It  usually  swims  on  its  back,  but  when  in 
danger  it  throws  itself  on  one  side,  and  springs 
backward  to  a  considerable  distance. 


THE  TORTOISE. 

Tortoises  are  usually  divided  into  those  that  live 
upon  land,  and  those  that  subsist  in  the  water ;  and 
use  has  made  a  distinction  even  in  the  name,  the 
one  being  called  Tortoises,  the  other  Turtles.    How- 
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ever,  Seta  has  proved  Ibat  all  Tortoises  are  amphi- 
bious ;  ihat  the  land  Tortoise  will  live  in  the  water ; 
and  that  ihe  sea  Turtle  can  be  fed  upon  land.  A 
land  Tortoise  was  brought  lo  him  that  was  caught  in 
one  of  the  Canals  of  Amsterdam,  whieh  he  kept  far 
half  a  year  in  his  house,  where  it  lived  very  well 
contented  in  both  elements.  When  in  the  water,  it 
remained  with  its  head  above  the  surface ;  whe» 
placed  in  the  son,  it  seemed  delighted  with  its  beams, 
and  continued  immoveable  while  it  felt  their  warmth. 
The  difference,  therefore,  in  these  animals  arises 
rather  from  their  habits  than  their  conformation; 
and,  upon  examination,  there  will  be  less  variety 
found  between  them  than  between  birds  lliat  live 
upon  land  and  those  that  swim  upon  the  water. 

AllTortoises.intheirextemal  form,  much  resemble 
each  other;  their  outwilTd  covering  bein^ composed 
of  two  great  shells,  the  one  laid  upon  the  other,  and 
only  touching  at  the  edges;  however,  when  we  come 
to  look  closer,  we  shall  6nd  that  the  upper  shell  is 
composed  of  no  less  than  thirteen  pieces.  There 
are  two  holes  at  either  edge  of  this  vaulted  body ; 
one  for  a  very  small  bead,  shoulders,  and  arms,  to 
peep  through ;  the  other  at  the  opposite  edge,  for 
the  feet  and  the  tail.  These  shells  the  animal  is 
never  disengaged  from;  and  they  serve  for  its 
defence  against  every  creature  but  man. 


Is  generally  found  from  one  to  five  feet  long,  from 
the  end  of  the  snout  to  the  end  of  the  tail ;  and  from 
five  inches  to  a  foot  and  a  half  across  the  hack.  It 
has  a  small  head,  somewhat  resembling  that  of  a 
serpent ;  an  eye  without  the  upper  lid ;  the  under 
eydid  serving  to  cover  and  keep  that  organ  in  safety. 
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s  a  strong,  scaly  tail,  like  tlie  lizard.     Its  heud 
It  and  hide,  at  pleasure,  under 


1 


the  g^at  penthouse  of  its  shell ;  there  it  can  remain 
secure  from  all  attacks.  As  the  Tortoise  lives  wholly 
upon  vegetable  food,  it  never  seeks  the  encounter ; 
yet  if  any  of  the  smaller  animals  attempt  lo  invads 
ila  repose,  they  are  sure  to  suffer.  The  Tortoise, 
impregnably  defended,  is  furnished  with  such  a 
strength  of  jaw,  that,  though  armed  only  with  bony 
plates  instead  of  teeth,  wherever  it  fastens,  it  infallibly 
keeps  its  hold  until  it  has  taken  out  the  piece. 

Though  peaceable  in  itself,  it  is  formed  for  war  in 
another  respect,  for  it  seems  almost  endued  with 
immortality.  Nothing  can  kill  it;  the  depriving  it 
of  one  of  its  members  is  but  a  slight  injury  ;  it  will 
live,  though  deprived  of  the  brain;  it  will  live,  though 
deprived  of  its  head.  Tortoises  are  commonly  known 
to  exceed  eighty  years;  and  there  was  one  kept  in 
the  Archbishop  of  Canterbury's  garden  at  Lambeth, 
that  was  remembered  above  a  hundred  and  twenty. 
It  was  at  last  killed  by  the  severity  of  the  frost,  from 
which  it  had  not  sufficiently  defended  itself  in  its 
winter  retreat,  which  was  a.  heap  of  sand  at  the 
bottom  of  the  garden. 

Though  there  is  a  circulation  of  blood  in  the  Tor- 
toise, yet,  as  the  lungs  are  left  out  of  the  circulation, 
the  animal  is  capable  of  continuing  to  live  withoi 


I 
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continoing  to  breathe.  In  this  il  resembles  the  bat, 
tbe  serpent,  the  mole,  and  the  lizard ;  like  them  it 
takes  up  its  ditrk  residence  Tor  the  winter,  unci,  at 
that  time,  when  its  food  is  no  longer  in  plenty,  it 
happily  becomes  insensible  to  the  want.  But  it  must 
not  be  supposed  that,  tvhUe  it  is  thus  at  rest,  it  totally 
discontinues  to  breathe  j  on  the  contrary,  an  animal 
of  this  kind,  if  put  into  a  clo^e  vessel,  without  air, 
will  soon  be  stifled ;  though  not  so  readily  as  in  a 
Btnte  of  vigour  and  activity. 

The  eggs  of  all  the  Tortoise  kind,  like  those  of 
birds,  are  furnished  with  a  yolk  and  a  white ;  but 
the  shell  is  different,  being  somewhat  like  those  soft 
^gs  that  hens  exclude  before  their  lime :  however, 
this  shell  is  much  thicker  and  stronger,  and  is  a 
longer  time  in  coming  to  maturity  in  the  womb. 
The  Land  Tortoise  lays  but  a  few  in  number,  if 
compared  to  the  sea  Turtle,  who  deposits  from  a 
hundred  and  fifty  to  two  hundred  in  a  season. 

The  amount  of  the  Land  Tortoise's  eggs  we  have 
not  been  able  to  learn ;  but,  from  the  scarceness  of 
the  animal,  we  are  apt  to  think  tfaey  cannot  be  very 
numerous.  When  it  prepares  to  lay,  the  female 
ecralcbes  a  slight  depression  in  the  earth,  generally 
in  a  warm  situation,  where  the  beams  of  the  sun 
have  their  full  effect.  There  depositing  her  eggs, 
and  covering  them  with  gross  and  leaves,  she  for- 
sakes them,  to  be  hatched  by  the  beat  of  the  season. 
The  young  Tortoises  are  generally  excluded  in  about 
Iwenty-six  days ;  but,  as  the  heat  of  the  weather 
assists,  or  its  coldness  retards,  incubation,  sometimes 
it  happens  that  there  is  a  difference  of  two  or  three 
days.  The  little  animals  no  sooner  leave  the  egg, 
than  tfaey  seek  for  their  provision,  entirely  self-taught; 
.|uid  their  shell,  with  which  they  are  covered  from 
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the  beginning,  expands  and  grows  larger  with  age. 
As  il  is  composed  of  a  variety  of  pieces,  they  are  all 
capable  of  extension  at  their  sutures ;  and  ihe  shell 
admits  of  increase  in  every  direction. 

It  is  common  enough  to  lake  these  animals  into 
gardens,  as  they  are  thought  to  destroy  insects  and 
Bnails  in  great  abundance.  We  are  even  told  that, 
in  hot  countries,  they  are  admitted  into  a  domestic 
slate,  as  they  are  great  destroyers  of  bugs. 

THi;  SEA  TORTOISE,  OB.  TUBTLE, 

As  it  is  now  calleJ,  is  generally  found  larger  than    i 
the  former. 

The  Great  Mediterranean  Turtle  is  the  largest  of 
the  Turtle  kind  with  which  we  are  acquainted.  It 
is  found  from  live  to  eight  feet  long,  and  from  six  to 
nine  hundred  pounds  weight;  but,  unluckily,  its 
utility  bears  no  proportion  to  its  size,  as  it  is  unfit 
for  food,  and  sometimes  poisons  those  who  eat  it 
The  shell  also,  which  is  a  tough,  strong  integument, 
resembling  a  hide,  is  unfit  for  all  serviceable  purposes. 
One  of  these  animals  was  taken  in  the  year  1729,  at 
the  mt>uth  of  the  Loire,  in  nets  that  were  not  designed 
for  so  lai^  a  capture.  This  Turtle,  which  was  of 
enormous  strength,  by  its  own  struggles  involved 
itself  in  the  nets  in  such  a  manner  as  to  be  incapable 
of  doing  mischief :  yel,eventhus  shackled, it  appeared 
terrible  to  the  fishermen,  who  were  at  first  for  flying; 
but,  finding  it  impotent,  Ihey  gathered  courage  to 
drag  it  on  shore,  where  it  made  a  most  horrible  bel- 
lowing; and  when  they  begun  to  knock  it  on  the 
head  with  their  gaffs,  it  was  to  be  heard  at  half  a 
mile's  distance.  They  were  still  furiher  intimidated 
by  its  nauseous  and  pestilential  breath,  which  so 
powerfully  affected  them  that  they  were  near  fainting. 
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Tfais  animal  wanted  but  four  inches  of  being  eigbt 
feet  long,  and  was  about  two  feet  over:  its  shell  mori! 
resembled  leather  than  the  shell  of  a  Tortoise ;  and, 
unlike  aH  other  animals  of  this  kind,  it  was  furnished 
with  teeth  in  each  jaw,  one  rank  behind  another,  like 
those  of  a  shark ;  its  feet  also,  different  from  the  rest 
of  this  kind,  wanted  claws ;  and  the  tail  was  quite 
disengaged  from  the  shell,  and  fifteen  inches  long, 
more  resembling  that  of  aquadruped  than  a  Tortoise. 

These  are  a  formidable  and  useless  kind, 
pared  to  the  Turtle  caught  in  the  South  S< 


liflie  Indian  Ocean.  TIignc  arc  of  different  kinds; 
■not  only  unlike  each  other  in  form,  but  furnishing 
D  with  very  different  advantages.  They  are  usu- 
■illly  distinguished  by  sailors  into  four  kinds;  the 
VSVURjt  Turtle,  the  Loijgerhead,  the  Hawkabili,  and 
Ifllo  GrWTt  ThHU. 

The  Hawksbill  or  Imbricated  Turtle  is  the  least  of 

efour,  and  has  a  long  and  small  mouth,  somewhat 

Ife&embling  the  bill  of  a  hawk.     The  flesh  of  ibis 

■leo  is  very  indifferent  eating;  but  ibe  shell  serves 

Bibr  the  most  valuable  purposes.     This  is  the  animal 

[faat  supplies  the  tortoise-shell,  of  which   such  a 

Bvariety  of  beautiful  trinkets  are  made. 

But  of  all  animals  of  the  Tortoise  kind,  the  green 


Turtle  is  the  most  noted  and  the  most  valuable,  rrom' 
the  delicacy  of  its  £esh,  and  its  nutritive  qualities, 
together  with  the  property  of  being  easily  di^sted. 
It  is  generally  found  about  two  hundred  ueight; 
though  some  are  five  hundred,  and  others  not  above 
filly.  Dampier  mentions  one  bo  lar({e  that  a  boy  of 
ten  years  of  age,  the  soh  of  Captain  Rock,  went  from 
the  shore  in  the  shell  of  it,  as  a.  boat,  to  his  father's 

This  animal  seldom  comes  from  the  sea  but  to 
deposit  its  eggs.  Its  chief  food  consists  of  the  man' 
grove,  the  blackwood  tree,  and  other  marine  plants. 
When  the  weather  is  fair,  the  Turdes  are  sometimes 
seen  feeding  in  great  numbers,  like  flocks  of  sheep, 
several  fathoms  deep  upon  the  verdant  caipet  below. 
They  frequent  the  creeks  and  shallows,  where  they 
are  usually  taken,  but  they  are  extremely  shy  of 
boats  and.  men,  and  swim  remarkably  fast. 

When  the  time  for  laying  approaches,  the  female 
is  seen,  towards  the  setting  of  the  sun,  drawing  near 
the  shore,  and  looking  earnestly  about  her,  as  if  ■ 
afraid  of  being  discovered.  When  she  perceives  any 
person  on  shore,  she  seeks  for  another  place;  but  if 
otherwise,  she  lands  when  it  is  dark,  and  goes  to 
take  a  survey  of  the  sand  where  she  designs  to  lay. 
Having  moi'ked  the  spot,  she  goes  back  without  lay- 
ing, for  that  night,  to  ihe  ocean  again;  but  the  next 
night  returns  to  deposit  a  part  of  her  burthen.  She 
begins  by  working  and  digging  in  the  sand  with  her 
fore  feet,  till  she  has  made  a  round  hole,  a  foot  broad 
and  a  foot  and  a  half  deep,  just  at  the  place  a  little 
ahove  where  the  water  reaches  highest.  This  done, 
she  la,ya  eighty  or  ninety  eggs  at  a  lime,  each  as  big 
as  a  pigeon's  egg.  The  eggs  are  covered  with  a  tough 
while  skin,  like  wetted  parchment.     When  she  has 
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done  laying,  she  covers  tlie  hole  so  dexlerously,  that 
it  13  no  easy  matter  to  find  the  place.  When  the 
Turtle  faas  done  laying',  she  returns  to  the  sea,  and 
leaves  her  eggs  to  be  hatched  by  the  heat  of  the  snn. 
At  the  end  of  fifteen  days,  she  lays  about  the  same 
□amber  of  eggfs  ^ain  ;  and  at  the  end  of  another 
fifteen  days,  she  repeals  the  same ;  three  times  in 
all,  using  the  same  precautions  every  time  for  their 

■  safety. 

In  about  twenty-four  or  twenty-five  days  after 
laying,  the  eggs  are  hatched  by  the  heat  of  the  sun  ; 
and  the  young  Turtles,  being  about  as  big  as  quails, 
are  seen  bursting  from  the  sand,  as  if  earth-born, 
and  running  directly  to  the  sea,  with  instinct  only 

'  for  their  guide;  hut,  to  their  great  misfortune,  it 
often  happens  that  their  strength  being  small,  the 
suives  of  the  sea,  for  some  few  days,  beat  them  back 
Dpon  the  shore.  Thus  exposed,  they  remain  a  prey 
to  thousands  of  birds  that  haunt  the  coasts ;  and 
these,  swooping  down  upon  them,  carry  off  the 
.greatest  part,  and  sometimes  the  whole  brood,  before 
they  have  strength  sufficient  to  withstand  liie  waves 
or  dive  to  the  bottom.  Turdes  are  generally  caught 
in  two  ways,  by  nets,  and  by  what  is  called  pegging. 
The  peg  is  of  iron,  and  something  larger  than  a  ten- 
penny  nail,  and  without  a  barb ;  to  this  is  affixed  tm 
iron  socket,  in  which  is  inserted  a  long  pole,  and  the 
peg  is  held  by  a  tolerably  stronif  line.  When  the 
Turtle  is  struck,  the  hunter  disengages  the  pole, 
and  draws  the  Turtle  to  the  boat  by  the  line.  They 
are  also  caught  by  turning  them  on  their  back  while 
they  are  asleep. 

There  is  yet  another  way  which,  though  seemingly 
Lwkward,  is  said  to  be  attended  with  very  great  suc- 

I  -cess.    A  good  diver  places  himself  at  the  head  of 


r 
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the  boat;  and  when  the  Turtles  are  observed, which 
they  sometimes  are  in  great  numbers,  asleep  on  the 
surib.ce,  he  immediately  quits  the  vessel  at  about 
fitly  yards  distance,  and,  keeping  still  under  water, 
directs  his  passage  to  where  the  Turtle  was  seen, 
and  coming  up  beneath  seizes  it  by  the  hind  fin ; 
the  animal,  awaking,  struggles  to  get  free ;  and  by 
this  both  are  kept  at  the  surface  until  the  boat  arrives 
to  take  them  in. 

The  shell  of  Testaceoub  Fishes  may  be  con. 
aidered  as  a  habitation  supplied  by  nature.  It  is  a 
hard  stony  substance,  made  by  some  in  the  manner 
of  a  wall.  Part  of  the  stony  substance  the  animal 
derives  from  outward  objects,  and  the  iluids  of  the 
animal  itself  furnish  the  cement.  These  united 
make  that  firm  covering  which  shell  fish  generally 
reside  in  till  they  die. 

But,  in  order  to  give  a  more  exact  idea  of  the 
manner  in  which  sea-shells  are  formed,  we  must 
have  recourse  to  an  animal  that  lives  upon  land, 
with  the  formation  of  whose  shell  we  are  best 
acquainted.  This  is  the  garden  snail,  that  carries 
its  box  upon  its  back. 

To  begin  with  the  animal  in  its  earliest  state,  and 
trace  the  progress  of  its  shell  from  ihe  time  it  first 
appears — The  instant  the  young  snaU  leaves  the  ^g, 
it  carries  its  shell  or  its  box  on  its  back.  It  does  not 
leave  the  egg  till  it  is  arrived  at  a  certain  growth, 
when  itii  little  habitation  is  sufficiently  hardened. 
This  beginning  of  the  shell  is  not  much  big^r  than 
a  pin's  head,  but  grows  in  a  very  rapid  manner, 
liaving  at  first  but  two  circumvolutions,  for  the  rest 
are  added  us  the  snail  grows  lai^er.  In  proportion 
8s  the  animal  increases  in  size,  the  circumvolutions 
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ar  the  shell  increase  also,  until  the  number  of  those 
Tohites  come  to  be  five,  which  is  never  exceeded. 

The  part  where  ihe  animal  enlarges  ils  shell  is  at 
the  mouth,  to  which  it  adds  in  proportion  as  it  finds 
itself  stinted  in  its  habitation  below.  Being  about 
to  enlarge  its  sbeU,  it  is  seen  with  its  little  teeth 
biting  and  clearing  away  the  scaly  skin  that  grows 
at  the  edges.  It  is  sometimes  seen  to  eat  those  bita 
it  thus  takes  off;  and  at  other  times  it  only  cleans 
away  Ihe  mai^in  when  covered  with  films,  and  then 
adds  another  rim  to  its  shell. 

For  the  purposes  of  making  the  shell,  which  is 
natural  to  the  animal,  and  without  which  it  would 
not  live  three  days,  its  whole  body  is  furnished  with 
glands,  from  the  oiifices  of  which  flows  out  a  kind 
of  slimy  fluid,  like  small  spiders'  threads,  which 
join  together  in  one  common  crust  or  surface,  and 
in  time  condense  and  acquire  a  stony  hardness.  It 
is  this  shmy  humour  that  grows  into  a  membrane, 
and  afterwards  a  stony  skin,  nor  can  it  liave  escaped 
any  who  has  observed  the  track  of  a  snail;  diat 
glistening-  substance  which  it  leaves  on  the  floor  or 
Ihe  wall  is  no  other  than  the  materials  with  which 
the  animal  adds  to  its  shell,  or  repairs  it  when 
broken. 

With  respect  to  the  figure  of  shells,  Aristotle  has 
divided  them  into  three  kinds ;  and  his  method  is, 
above  all  others,  the  most  conformable  to  nature. 
These  are,  first,  the  Univahe  or  TuTbinated,  which 
consistof  one  piece,  like  the  box  of  a  snail;  secondly, 
the  Bivalve,  consisting  of  two  pieces  united  by  a 
binge,  like  an  oyster;  and,  thirdly,  the  Mallivalve, 
consisting  of  more  than  two.  pieces,  as  ihe  acom- 
■bell,  which  has  not  less  than  twelve  pieces  that  go 
to  lis  composition.     All  these  kinds  are  found  in 
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the  sea  at  different  depths;  and  ore  valuable  in  pro- 
portion to  iheir  scarceDess  or  beauty.  All  shells  are 
formed  of  an  animal  or  calcareous  earth,  that  fer. 
meats  with  vinegar  and  other  acids,  and  that  bums 
into  lime,  and  will  not  easily  melt  into  glass. 

Every  shell,  wherever  it  is  iound,  is  the  spoil  of 
some  animal  that  once  found  shelter  therein.  It 
matters  not  by  what  unaccountable  means  they  may 
bave  wandered  from  the  sea ;  but  tbey  exhibit  all 
and  the  most  certain  maris  of  their  origin.  From 
theirnumbers  and  situation,  we  are  led  to  conjecture, 
that  the  sea  reached  the  places  where  they  are  found ; 
and  from  their  varieties  we  learn  how  little  we  know 
of  alt  the  sea  contains  at  present;  as  the  earth  fur- 
nishes many  kinds  which  our  most  exact  and  indus- 
trious shell  collectors  have  not  been  able  to  fish  up 
from  the  deep. 
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To  conceive  the  manner  in  which  these  animals 
subsist  that  ai'e  hid  from  us  at  the  bottom  of  the 
deep,  we  must  again  have  recourse  to  one  of  a  similar 
nature  and  formation,  that  we  know,  viz.  theGARDEN 
Snail.     It  is  furnished  with  tbe  oi^;ans  of  life  in  a 


manner  almost  as  complete  as  the  largest  animal ; 
with  a  tongue,  brain,  salival  ducts,  glands,  nerves, 
stomach  and  intestines,  liver,  heart,  and  blood-ve«- 
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beeides  ihese,  it  has  a  purple  hag  that  furnishes 
red  matter  to  different  parts  of  the  body,  together 
ith  strong  muscles  that  hold  it  to  the  shell,  and 
^faich  are  hardened,  like  tendons,  at  their  insertion. 
But  these  it  possesses  in  conimon  with  other  ani- 
mals. We  must  now  see  what  it  has  peculiar  to 
itself.  The  first  striking-  peculiarity  is,  that  the  ani- 
mal has  got  its  eyes  on  the  points  of  its  lai^est  horns, 
(When  the  snail  is  in  motion,  four  horns  are  dis- 
^nctly  seen;  but  the  two  uppermost  and  longest 
deserve  peculiar  consideration,  both  on  account  of 
the  various  motions  with  which  ihey  are  endued,  as 
well  as  their  having  their  eyes  fixed  at  the  extreme 
ends  of  them.  The  eyes  the  animal  can  direct  to 
different  objects  at  pleasure,  by  a  regular  motion  out 
of  the  body ;  and  sometimes  it  hides  thera,  by  a  very 
Bwift  contraction  into  the  belly.  Under  the  small 
boms  is  the  animal's  mouth ;  and  though  it  may 
appear  too  sofl  a  substance  to  be  furnished  with 
teeth,  yet  it  has  not  less  than  eight  of  them,  with 
which  it  devours  leaves,  and  other  substances,  seem- 
ingly harder  than  itself;  and  with  which  it  sometimes 
bitea  off  pieces  of  its  own  shell. 

At  the  expiration  of  eighteen  days  after  coupling, 
the  snails  produce  their  eggs,  and  hide  them  in  the 
earth  with  the  greatest  solicitude  and  industry. 
These  e^  are  in  great  numbers,  round,  white,  and 
covered  with  a  sol\  shell :  they  are  also  stuck  to  each 
other  by  an  imperceptible  slime ;  like  a  bunch  of 
grapes,  of  about  the  size  of  a  small  pea. 

ITje  snail  is  possessed  not  only  of  a  power  of  re- 
treating into  its  shell,  but  of  mending  it  when  broken. 
Sometimes  these  animals  are  crushed  seemingly  to 
pieces;  and  to  all  appearance  utterly  destroyed  ;  yet 
Still  they  set  themselves  to  work,  and,  in  a  few  days. 
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mend  all  their  numerous  breaches.  The  same  sub- 
stance by  which  the  shell  i»  originally  made,  goes 
to  tlie  reestablish  men  t  of  the  ruined  habitation. 

As  the  Snail  is  furnished  with  all  the  organs  of 
life  and  sensation,  it  is  not  wonderful  to  see  it  very 
voracious.  It  chiefly  subsists  upon  the  leaves  of 
plants  and  trees ;  hut  is  very  delicate  in  its  choice. 
At  the  approach  of  winter,  il  buries  itself  in  the 
earth,  or  retires  to  some  bole  to  continue  in  a  torpid 
state,  during  the  severity  of  the  season.  It  is  some- 
times seen  alone;  but  more  frequently  in  company 
in  its  retreat;  several  being  usually  found  together 
apparently  deprived  of  life  and  sensation.  For  the 
purpose  of  continuing  in  greater  warmth  and  se. 
curity,  the  snail  forms  a  cover  or  lid  to  the  mouth  of 
its  shell  with  its  slime,  which  stops  it  up  entirely, 
and  ihua  protects  it  from  every  external  danger. 
When  the  cover  is  formed  too  thick,  the  snail  then 
breaks  a  little  hole  in  it,  to  correct  the  effect  of  that 
closeness,  which  proceeded  from  too  much  caution. 
In  this  manner,  sheltered  in  its  hole  from  the  weather, 
defended  in  its  shell  by  a  cover,  it  sleeps  during  the 
winter;  and  for  six  or  seven  months,  continues 
without  food  or  motion,  until  the  genial  call  of 
spring  breaks  its  slumber,  and  excites  its  activity. 

The  snai],  having  slept  for  so  long  a  season,  awakes 
in  one  of  the  first  fine  days  of  April ;  breaks  open  its 
cell,  and  sallies  forth  to  seek  for  nourishment.  At 
first,  it  is  not  very  difficult  in  the  choice  of  its  food  ; 
almost  any  vegetable  that  is  green  seems  welcome; 
but  the  succulent  plants  of  the  garden  are  chiefly 
grateful ;  and  the  various  kinds  of  pulse  are,  at  some 
seasons,  almost  wholly  destroyed  by  their  numbers. 
A  wet  season  is  generally  favourable  to  their  produc- 
tion ;  for  this  animal  cannot  hear  very  dry  seasons. 
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or  dry  places,  as  they  cause  loo  greut  a  consumptioQ 
of  its  slime,  without  plenty  of  which  it  cannot  subsist 
in  health  and  vigour. 

Sucb  are  the  most  striking  particulars  in  the  his- 
tory of  tbis  animid ;  and  this  may  serve  as  a  general 
picture,  to  which  the  manners  and  habitudes  of  the 
other  tribes  of  this  class  may  be  compared  and  re- 
ferred. These  are  the  Sea  Snail,  of  which  naturalists 
have,  from  the  apparent  difference  of  their  shells, 
mentioned  fifteen  kinds';  the  Fresh  Water  Snail,  of 
which  there  are  eight  kinds ;  and  tlie  Land  Snail,  of 
which  there  are  five ;  and  these  all  bear  a  strong  re- 
semblance to  the  Garden  Snail.  AU  Snails  that  live 
in  Tcaler,  are  peculiarly  furnished  with  a  contrivance 
by  nature,  for  rising  to  the  surface,  or  sinking  to  the 
bottom.  The  manner  in  which  this  is  performed  is 
by  opening  and  shutting  an  orifice  on  the  right  side 
of  the  neck,  which- is  furnished  with  muscles  for 
that  purpose.  The  SnaU  sometimes  gathers  this 
aperture  into  an  oblong  tube,  and  stretches  or  pro- 
tends it  above  the  surface  of  the  water,  in  order  to 
draw  in  or  expel  the  air,  as  it  finds  occasion.  Thb 
may  not  only  be  seen,  but  heard  also  by  the  noise 
which  the  Snail  makes  in  moving  the  water.  By 
dilating  this,  it  rises;  by  compressing  it,  the  antmul 
Binks  to  the  bottom. 

But  what  renders  these  animals  far  more  worthy 
of  notice  is,  that  they  are  viviparous,  and  bring  fortli 
their  young  not  only  alive,  but  with  their  shells  upon 
their  backs.  This  seems  surprising;  yet  it  is  incon- 
testttbly  true :  the  young  come  to  some  degree  of 
perfection  in  the  womb  of  the  parent;  there  they 

'  IJ'Argenville'a  Conclijliologip. 
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receive  their  stony  coat;  and  thence  are  excluded, 
with  a  complete  apparatus  for  subsistence. 

This  striking  difference  between  the  Fresh-water 
and  the  Garden  Snail  obtains  also  in  some  of  tbe 
SEA  kind;  among  which  there  are  some  that  are 
found  viviparous,  while  others  lay  egg3  in  the  usual 
manner.  Uut  this  is  not  the  only  difference  between 
Land  and  Sea  Snails.  Many  of  the  latter  entirely 
want  horns ;  and  none  of  them  have  above  two. 
Indeed,  if  the  Lorns  of  Snails  be  furnished  with  eyes, 
and  if,  as  some  are  willing  to  think,  the  length  of  the 
horn,  like  the  Lube  of  a  telescope,  assists  vision,  these 
animals,  ihat  chieHy  reside  in  the  gloomy  bottom  of 
the  deep,  can  have  no  great  occasion  for  them.  Eyes 
would  be  unnecessary  to  creatures  whose  food  is 
usually  concealed  in  the  darkest  places;  and  who, 
possessed  of  very  little  motion,  are  obliged  to  grope 
forwhat  they  subsist  on,  To  such,  eyes  would  rather 
be  an  obstruction  than  an  advantage;  and  perhaps 
even  those  that  live  upon  land  are  without  them ! 

There  is  a  difference  also  in  the  position  of  the 
mouth,  in  the  Garden  and  the  Water  Snail.  In  the 
former,  the  mouth  is  placed  crosswise,  as  in  quadru- 
peds; furnished  with  jawbones,  lips,  and  teeth.  In 
most  of  the  Sea  Snails,  the  mouth  is  placed  longitu- 
dinally in  the  head ;  and,  in  some,  obliquely,  or  on 
one  side.  Others,  oflhetrochus  kind,  have  no  mouth 
whatsoever;  but  are  furnished  with  a  trunk,  very 
long  in  some  kinds,  and  shorter  in  others. 

Of  all  Sea  Snails,  that  which  is  most  frequently 
seen  swimming  upon  the  surface,  and  whose  shell 
is  the  thinnest  and  most  easily  pierced,  is  the  Nau- 
tilus. Whether,  upon  these  occasions,  it  is  em- 
ployed in  escaping  its  numerous  enemies  at  the 
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botlam,  or  seeking  for  food  at  the  surface,  we  will 
not  venture  to  decide.  It  seems  most  probable,  that 
the  former  is  the  cause  nf  its  frequently  appeariDg; 
for,  upon  opening  the  stomach,  it  is  found  to  con- 
tain chiefly  that  food  which  it  finds  at  the  bottom. 

Although  there  are  aevecal-speciea  of  the  Nautilus, 
yet  they  all  may  be  divided  into  two :  the  one  with 
a  white  shell,  as  thin  as  paper,  which  it  often  is  seen 
to  quit,  and  again  to  resume ;  the  other  with  a  thicker 
shell,  sometimesof  a  beautiful  mother-of-pearl  colour, 
and  that  quits  its  shell  but  rarely.  This  shell  out- 
wardly resembles  that  of  a  lat^e  snail,  but  is  gene- 
rally six  or  eight  inches  across:  within,  it  is  diyided 
into  forty  partitions,  that  communicate  with  each 
Other  by  doors,  if  we  may  so  call  them,  through 
which  one  could  not  thrust  a  goose-quill :  almost  the 
whole  internal  part  of  the  shell  is  filled  by  the  ani- 
mal, the  body  of  which,  like  its  habitation,  is  divided 
into  as  many  parts  as  there  are  chambers  in  its  shell: 
all  the  parts  of  its  body  communicate  with  each 
other,  through  the  doors  or  openings,  by  a  long 

'blood-vessel,  which  runs  from  the  head  to  the  tail : 
thus  the  body  of  the  animal,  if  taken  out  of  the  shell, 

'  may  be  likened  to  a  number  of  soft  bits  of  flesh,  of 
which  there  are  forty  threaded  upon  a  string.  From 
this  extraordinary  conformation,  one  would  not  be 
apt  to  suppose  that  the  Nautilus  sometimes  quitted 
itJi  shell,  and  returned  to  it  again;  yet  nothing; 
though  seemingly  impossible,  is  more  certain.  I'he 
manner  by  which  it  contrives  to  disengage  every 
part  of  its  body  from  so  intricate  a  habitation — by 
which  it  makes  a  substance,  to  appearance  as  thick 
as  .one's  wrist,  pass  through  forty  doors,  each  of 
which  wonld  scarcely  admit  a  goose  quill— is  not 

jet  discovered  :  but  the  fact  is  certain;  for  the  ani- 
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mal  is  oden  found  without  its  Bliell ;  and  tbe  shell 
more  frequently  destitute  of  the  animal.  It  is  most 
probable,  that  it  has  a  power  of  making  the  substance 
of  one  section  of  its  body  remoTe  up  into  that  which 
is  next;  and  ihus,  by  multiplied  removal: 
free. 

But  this,  though  very  strange,  is  not  the  peculiarity 
for  which  the  Nautilus  has  been  the  most  distin- 
guished. Its  spreading  the  thin  oar,  and  catching 
the  flying  gale,  to  use  the  poet's  description  of  it, 
has  chiefly  excited  human  curiosity.  These  animals, 
particularly  those  of  the  white,  light  kind,  are  chietly 
found  in  the  Mediterranean;  and  scarce  any  wbo 
have  sailed  on  that  sea,  but  must  have  often  seen 
them.  When  the  sea  is  calm,  they  are  observed 
floating  on  the  surface;  some  spreading  their  little 
sail ;  some  rowing  with  their  feet,  as  if  for  life  and 
death;  and  others  still,  floating  upon  their  mouths, 
like  a  ship  with  the  keel  upward.  If  taken  while 
thus  employed,  and  examined,  the  extraordinary 
mechanism  of  their  limbs  for  sailing  will  appear 
more  manifest.  The  Nautilus  is  furnished  with 
eight  feet,  which  issue  near  the  mouth,  and  may  as 
properly  be  called  barbs :  these  are  connected  to  each 
other  by  a  thin  skin,  like  that  between  the  toes  of  a 
duck,  hut  much  thinner,  and  more  transparent.  Of 
these  eight  feet  thus  connected,  six  are  short,  and 
these  are  held  up  as  sails  to  catch  the  wind  in  sailing: 
the  two  others  are  longer,  and  are  kept  in  the  water ; 
serving,  like  paddles,  to  steer  their  course  by.  When 
the  weather  is  i^uite  calm,  and  the  animal  is  pursued 
from  below,  it  is  then  seen  expanding  only  a  part  of 
its  sail,  and  rowing  with  the  rest :  whenever  it  is  in- 
terrupted, or  fears  danger  from  above,  it  instantly 
furls  the  eail,  catches  in  all  its  oars,  turns  its  shell 
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louth  downward,  and  instantly  sinks  to  the  bollom. 
iometiineB  also  it  is  aeen  pumping'  the  water  from 
s  leaking  hulk ;  and,  when  unfit  for  sailing,  deserts 
B  shell  entirely.     The  fursaben  bulk  is  seen  floating 

Iklong,  till  it  doEbes,  by  a  kind  of  shipwreck,  upon 

0ie  rocks  or  the  shore. 
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Kt  may  seem  whimsical  to  make  a  distinction 
eLweeo  the  animal  perfection  of  turbinated  and 
Swalved  Shell  jish,  or  to  grant  a  dej^ree  of  superiority 
p  (he  snail  above  the  oyster.  Yet  this  distinction 
rongly  and  apparently  obtains  in  nature  \  and  we 
shall  find  the  bivalved  tribe  of  animals  in  every  re- 
spect inferior  to  those  we  have  been  describing. 

THE  MUSCLE, 

B  is  well  known,  whether  belonging  to  fresh  or  salt 
'ater,  consists  of  two  equal  shellB,Joinedat  ihehark 
;  muscular  ligament  that  answers  all  the 
purposes  of  a  hinge.  By  the  elastic  contraction  of 
this,  the  animal  can  open  its  shells  at  pleasure,  about 
a.  quarter  of  an  inch  from  each  other.  The  fish  is 
fixed  to  either  shell  by  four  tendons,  by  means  of 
which  it  shuts  them  close,  and  keeps  its  body  firm 
from  being  crushed  by  any  shock  [gainst  the  walls 
of  its  own  habitaiion.  It  is  furnished,  like  all  other 
animals  of  this  kind,  with  vital  organs,  though  these 
are  situated  in  a  very  extraordinary  manner.  It  has 
a  mouth  furnished  with  two  fleshy  lips ;  its  intestines 
begin  at  the  bottom  of  the  mouth,  pass  through  the 
brain,  and makeanumberof  circumvolutions  through 
the  liver ;  on  leaving  lliis  organ,  they  go  on  straight 
into  the  heart,  which  they  penetrate,  and  end  in  the 
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anus ;  near  which  the  lungs  are  placed,  and  through 
which  il  breathes,  like  those  of  the  snail  kind  ;  and 
in  this  manner  its  languid  circulation  Is  carried  on. 

The  multitude  of  these  animals  in  some  places  is 
very  great;  but  from  their  defenceless  state,  the  num- 
ber of  their  destroyers  are  in  equal  proportion. 

But  notwithstanding  the  number  of  this  creature's 
animated  enemies,  it  seems  still  more  fearful  of  the 
agit^itions  of  the  element  in  which  it  resides;  for  if 
dashed  gainst  rocks,  or  thrown  fat  on  the  beach,  it 
is  destroyed  without  a  power  of  redress.  In  order  to 
guard  against  these,  which  are  to  this  animal  the 
commonest  and  the  most  fatal  accidents,  although  it 
has  a  power  of  slow  motion,  which  we  shall  presently 
describe,  yet  it  endeavours  to  become  stationary,  and 
to  attach  itself  to  any  fixed  object  it  happens  to  be 
near.  For  this  purpose  il  is  furnished  with  a  very 
singular  capacity  of  binding  itself  by  a  number  of 
threads  to  whatever  object  it  approaches;  and  theae 
Keaumur  supposed  it  to  spin  artificially,  as  spiders 
their  wehs,  which  they  fasten  against  a  wall.  Of 
this,  however,  later  philosophers  have  found  very 
great  reason  to  douht.  It  is  therefore  supposed  that 
these  threads,  which  are  usually  called  the  beard  of 
the  Muscle,  are  the  natural  growth  of  the  animal's 
body,  and  by  no  means  produced  at  pleasure. 

Its  instrument  of  motion,  by  which  it  contrives  to  ' 
reach  the  object  it  wants  to  bind  itself  to,  is  that 
muscular  substance  resembling  a  tongue,  which  is 
found  long  in  proportion  to  the  size  of  the  Muscle. 
In  some  it  is  two  inches  long,  in  others  not  a  third 
part  of  these  dimensions.  This  the  animal  has  a 
power  of  thrusting  out  of  its  shell ;  and  with  this  it 
is  capable  of  making  a  slight  furrow  in  llie  sand  at 
the  bottom.    By  means  of  thia  furrow  it  can  erect 
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Jtself  upon  the  edge  of  its  shell ;  and  thus  continuing 
lo  make  the  furrow  in  proportion  as  it  goes  forward, 
it  reaches  out  its  tongue,  that  answers  the  purpose 
of  an  arm,  and  thus  carries  its  shell  edgeways,  as  in 
a  groove,  until  it  reach  the  point  intended.  There 
where  it  determines  to  take  up  its  residence  it  fines 
jhe  ends  of  its  beard,  which  are  glutinous,  to  the 
jock  or  the  object,  whatever  it  be ;  and  thus,  like  a 
ship  at  anchor,  braves  all  the  citations  of  the  water. 
The  beards  have  been  seen  a  foot  and  a  half  long ; 
and  of  this  substance  the  natives  of  Palermo  some- 
times make  gloves  and  stockings. 

These  shell  fish  are  found  in  lakes,  rivera,  and  in 

e  sea.    Those  of  the  lake  often  grow  lo  a  very 

large  size ;  but  they  seem  a  solitary  animal,  and 

are  found  generally  separate  from  each  other.  Those 

of  rivers  are  not  so  la^e,  hut  in  yet  greater  abun- 

3;  but  the  Sea  Muscle  is  in  most  plenty.  These 
are  often  bred  artificially  in  salt  water  marshes  that 

verflowed  by  the  tide ;  the  fishermen  throwing 
them  in  at  the  proper  seasons;  and  there  being 
nndisturbed  by  the  agitations  of  the  sea,  and  not 
preyed  upon  by  their  powerful  enemies  at  the  bot- 
tom, they  cast  their  e^s,  which  soon  become  perfect 
animals,  and  these  are  generally  found  in  clusters 
of  several  dozen  together.  It  requires  a  year  for  ihe 
peopling  a  Muscle-bed  ;  so  that,  if  the  number  con. 
flists  of  forty  thousand,  a  tenth  part  may  annually 
be  left  for  the  peopling  the  bed  anew.  Muscles  are 
taken  from  their  beds  from  the  month  uf  July  to 
October;  ami  they  are  sold  at  a  very  moderate 
price. 

From  this  animal  the  Oyhter  differs  very  little, 
except  in  the  thickness  of  its  shell,  and  its  greater 
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imbecility.  The  Oyster,  like  the  muscle,  ie  fonned 
with  organs  of  life  and  respiration,  with  intestines 
which  are  very  voluminous,  aliver,  lung«,  a.iid  heart. 
Like  the  muscle,  it  is  self-impregnated ;  and  the 
shell,  which  the  animal  soon  acquires,  serves  it  for 
ils  future  habitation.  Like  (he  muscle,  it  opens  its 
shell  to  receive  the  influx  of  water,  and  like  that 
animal,  is  strongly  attached  to  its  shells  both  above 
and  below.  The  Oyster  respires  by  means  of  gills. 
The  water  is  drawn  in  at  the  mouth,  which  is  a 
small  opening  in  the  upper  part  of  the  body,  and 
proceeds  thence  down  a  long-  canal,  constiluling  the 
base  of  the  gills,  and  so  out  ^ain,  the  animal  retain- 
ing such  a  portion  of  air  as  is  necessary  for  the  func- 
tions  of  the  body. 

The  Oyster  differs  from  ihemuscle  in  being  utterly 
unable  to  change  its  situation.  It  is  entirely  without 
that  tongue  which  we  saw  answering  the  purposes  of 
iin  arm  in  the  other  animal ;  but  nevertheless  is  often 
attached  very  firmly  to  any  object  it  happens  to  ap- 
proach. Nothing  is  so  common  in  the  rivers  of  iher 
li'opical  climates  as  to  see  Oysters  growing  even 
amidst  the  branches  of  the  forest.  Many  trees,  whicb 
grow  along  the  banks  of  the  stream,  often  bend  their 
branches  into  the  water,  and  particularly  (be  man- 
grove, which  chiefly  delights  in  a  moist  situation. 
To  these  the  Oys(ers  hang  in  clusters,  like  apples 
upon  the  most  fertile  tree ;  and  in  proportion  as  the 
weight  of  the  fish  sinks  the  plant  into  the  water, 
where  it  still  continues  growing,  the  number  of 
oysters  increase,  and  hang  Upton  the  branches.  This 
is  effected  by  means  of  a  glue  proper  to  themselves, 
which,  when  it  cements,  the  joining  is  as  bard  as  the 
shell,  and  is  as  difhcultly  broken. 

Oysters  usually  cast  their  spawn  in  May,  which 
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a(  first  appears  like  drops  of  candle-grease,  and  sticks 
to  any  hard  substance  it  falls  upon.  These  are 
covered  with  a  shell  in  two  or  three  days;  and  in 
three  years  the  animal  is  large  enough  to  be  brought 
to  market  As  they  invariably  remain  in  the  places 
where  they  are  laid,  and  as  they  ^row  without  any 
other  seeming  food  than  the  afflux  of  sea  water,  it  is 
the  custom  at  Colchester,  and  other  parts  of  England, 
where  the  tide  settles  in  marshes  on  land,  to  pick  np 
great  quantities  of  small  oysters  along  the  shore, 
vhich,  when  (irst  gathered,  seldom  exceed  the  size 
of  a  sixpence.  These  are  deposited  in  beds  where 
the  tide  comes  in,  and  in  two  or  three  years  grow  to 
a  tolerable  size.  They  are  said  to  he  better  tasted  for 
being  thus  sheltered  from  the  agitation  of  the  deep ; 
and  a  misture  of  fresb  water  entering  into  these  re- 
positories, is  said  to  improve  their  flavour,  and  to 
increase  their  growth  and  fatness. 

The  Oysters,  however,  which  are  prepared  in  this 
manner,  are  by  no  means  so  lai^e  as  those  found 
sticking  to  locks  at  ibe  bottom  of  the  sea,  usually 
called  rock  oysters.  These  are  sometimes  found  as 
broad  as  a  plate,  and  are  admired  by  some  as  excel- 
lent food.  But  what  is  the  size  of  these  compared 
to  the  Oysters  of  the  East  Indies,  some  of  whose 
shells  we  have  seen  two  feet  over?  The  Oysters 
found  along  the  coast  of  Coromandel  are  capable  of 
furnishing  a  plentiful  meal  to  eight  or  ten  men  ;  but 
it  seems  universally  agreed  that  they  are  no  way 
comparable  to  ours  for  delicacy  or  flavour. 

Thus  the  muscle  and  the  oyster  appear  to  have 
but  few  distinctions,  except  in  ibeir  shape,  and  the 
power  of  motion  in  the  former.  Other  bivalved 
sheU  Gsh,  such  as  the  Cockle,  the  Scallop,  and 
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the  Razor  Shbll,  have  differences  equally  miitute. 
The  power  of  changing  place,  which  some  of  them 
effect  in  amannerquite  peculiar  to  themselves,  makee 
their  greatest  difference. 

Of  the  Cardium,  or  Cockle  tribe,  there  are  more 
than  fifty  species  j  some  or  other  of  which  are  to  be 
procured  on  the  sandy  shores  of  all  the  known  seas. 
They  are  mostly  found  immersed  a  few  inches  deep 
in  the  sand.  In  size  the  different  species  vary  con- 
siderably, some  being  five  or  six  inches  in  diameter, 
and  olbers  not  more  than  half  an  inch.  The  Cockle 
has  a  tolerable  degree  of  locomotive  power,  in  con- 
sequence of  its  triangular  yellow  foot,  which  is  con- 
spicuous on  the  shell  being  opened.  With  this  foot 
it  can  also  draw  into  threads  its  g'lutinous  matter, 
and  thus  in  a  manner  anchor  itself  on  the  spot  that 
it  has  chosen  for  its  residence.  The  opening  of  the 
shell  is  protected  by  a  soft  membrane,  which  wholly 
closes  up  the  front,  except  in  two  places,  at  each  of 
which  there  is  a  small,  yellow,  fringed  tube.  Through 
these  tubes  the  animal  receives  and  ejects  the  water 
which  conveys  nutriment  to  its  body, 

TheCABUiuiu  EDDLE,  or  Common  Cockle,  which 
is  the  species  most  common  in  this  country,  has  a 
grayish  shell,  somewhat  heart-shaped,  with  about 
twenty-eight  flattish  ribs,  transversely  striated  with 
recurved  imbrications.  Il  is  a  wholesome  and  plea. 
sant  food.  Lobsters  and  crabs  lie  in  wait  for  an 
opportunity  of  thrusting  in  a  leg  or  a  claw,  when 
the  Cockle  is  open,  in  order  to  prey  on  the  included 
animal :  but  it  often  happens  that  the  younger  ones 
of  those  crustaceous  animals,  not  being  sufficiently 
hard  to  withstand  the  violent  snapping  of  the  shells 
of  the  larger  species  when  they  close,  are  deprived 
of  the  limb. 


EIVAI.VE  SHELL  FISH.  39 

The  Scallop  is  particularly  remarkable  for  its 
method  of  moviDg  foi-ward  upon  land,  or  swimming 
upon  the  surface  of  the  water.  When  this  animal 
finds  ilaelf  deserted  by  the  tide,  it  makes  very  re- 
markable efforts  to  regain  the  water,  moving  towards 
the  sea.  in  a  most  singular  manner.  It  first  gapes 
with  its  shell  as  widely  as  it  can,  the  edges  being 
of^en  an  inch  asunder;  (hen  it  shuts  them  with  a 
jerk,  and  by  this  the  whole  animal  rises  five  or  six 
inches  from  the  ground.  It  thus  tumbles  any  way 
forward,  and  then  renews  the  operation  until  it  has 
attained  its  journey's  end.  When  in  the  water  it  is 
capable  of  supporting  itself  upon  the  surface;  and 
there  opening  and  shutting  its  shells,  it  tumbles  over 
and  over,  and  makes  its  way  with  some  celerity. 

The  Pivot,  or  Razor  Shell,  has  a  very  different 
kind  of  motion.  As  the  former  moves  laboriously 
and  slowly  forward,  so  the  Razor  Shell  has  only  a 
power  of  sinking  point  downward.  The  shells  of 
this  animal  resemble  nothing  so  much  as  the  had 
of  a  ro^or;  and  by  this  form  it  is  better  enabled  to 
dive  into  the  soft  sand  at  the  bottom.  All  the  mo- 
tions of  this  little  animal  are  confined  to  sinking  or 
risinga  foot  downwards  or  upwards  in  the  sand,  for 
it  never  leaves  the  spot  where  first  it  was  planted. 
From  time  to  time  it  is  seen  to  rise  about  half  way 
out  of  its  hole ;  but  if  any  way  disturbed,  it  sinks 
perpendicularly  down  again.  Just  over  the  place 
where  the  Razor  buries  itself,  there  is  a  small  hole 
like  a  chimney,  through  which  the  animal  breathes, 
or  imbibes  the  sea  water.  Upon  the  desertion  of 
the  tide,  these  holes  are  easily  distinguished  by  the 
fishermen  who  seek  for  it ;  and  their  method  of  en- 
ticing the  Razor  up  from  the  depth  of  its  retreat,  is, 
by  sprinkling  a  little  Eea-aalt  upon  the  hole.     T' ' 
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melting  no  sooner  reaches  the  Razor  below,  than  it 
rises  instantly  straight  upwards,  and  shows  ahout 
half  i(a  length  above  the  surface.  This  appearance, 
however,  is  instantaneous;  und,  if  the  fisher  does 
not  seize  the  opportunity,  the  Razor  buries  itself, 
with  great  ease,  lo  its  former  depth.  There  it  con- 
tinues secure;  no  salt  can  allure  it  a.  second  time; 
but  it  remains  uumolested,  unless  ihe  lisher  will  be 
at  the  trouble  of  digging  it  out  sometimes  two  feet 
below  the  surface. 

Such  are  the  minute  difFerences  between  bivalved 
shell  fish ;  but  in  the  great  outlines  of  their  nature, 
they  exactly  resemble  each  other.  It  is  particularly 
in  this  class  of  sliell  fish  that  pearls  are  found  in 
greatest  abundance.  Tiie  pearl  seems  bred  from  no 
disorder  in  the  animal,  but  accidentally  produced  by 
the  same  matter  that  goes  to  form  the  shell.  This 
substance,  which  is  sofl  at  first,  quickly  hardens; 
and  thus,  by  successive  coats,  layer  over  layer,  the 
peai'l  acquires  its  dimensions.  If  cut  through,  it 
will  be  found  lo  consist  of  several  coats,  like  an 
onion  ;  and  sometimes  a  small  speck  is  seen  in 
the  middle,  upon  which  the  coats  were  originally  . 
formed. 

All  oysters,  and  most  shell  fish,  are  found  to  con- 
tain pearls ;  but  that  which  particularly  obtains  the 
name  of  the  pearl  oyster,  has  a  large  strong  whitish 
shell,  wrinkled  and  rough  without,  and  within 
smooth,  and  of  a  silver  colour.  From  these  the 
motber-of-pearl  is  taken,  which  is  nothing  more 
than  the  internal  coals  of  the  shell,  resembling  the 
pearl  in  colour  and  consistence.  There  are  a  great 
number  of  pearl  fisheries  in  America  and  Asia.  The 
chief  of  these  is  carried  on  in  ihe  Persian  Gulf. 

The  wretched  people  that  are  destined  to  fish  for 
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arls,  are  either  Negroes,  or  some  o(  the  poorest  of 
he  BaCives  of  Persia.  The  divere  are  not  only  aub- 
Ki  Id  the  dangers  of  the  deep,  to  tempests,  to  suffb- 
talion  at  the  bottom,  to  being;  devoured  by  sharks, 
ibut  from  their  profession  universally  labour  under  a 
qiitting  of  blood,  occasioned  by  the  pressure  of  air 
upon  their  lungs  in  going  down  to  tbe  bottom.  The 
most  robust  and  heaJthy  young  men  are  chosen  for 
mployment,  but  they  seldom  survive  it  above 
r  six  years.  Their  fibres  become  rigid  ;  their 
ttjreballe  turn  red ;  and  tfaey  usually  die  consumfi- 
tive. 

t  is  amazing  how  very  long  they  are  seen  to  con- 
le  at  the  bottom.  Some,  as  we  are  assured,  have 
a  known  to  continue  three  quarters  of  an  hour 
'liiider  water  without  breathing;  and  to  one  unused 
^^  0  diving,  ten  minutes  would  suffocate  the  strongest. 
SThey  fish  for  pearls,  or  rather  the  oysters  that  con- 
lain  them,  in  boats  twenty-eight  feet  long;  and  of 
>tbese  there  are  sometimes  three  or  four  hundred  at 
«  time :  with  each  seven  or  eight  stones,  which  serve 
fcr  anchors.  There  are  from  five  to  eight  divers 
fWlongingto  each,  that  dive  one  after  anollier.  They 
e  quite  naked,  except  that  they  have  a  net  hanging 
down  from  the  neck  to  put  their  oysters  in,  and 
gloves  on  their  hands  to  defend  them  while  they 
pick  the  oysters  from  the  holes  in  the  rocks ;  for  in 
this  manner  alone  can  they  be  gathered.  Every 
diver  is  sunk  by  means  of  a  stone,  weighing  fifty 
ponnds,  lied  to  the  rope  by  which  he  descends.  He 
places  his  foot  in  a  kind  of  stirrup,  and  laying  hold 
of  the  rope  with  his  left  hand,  with  his  right  be  stops 
e  to  keep  in  his  breath,  as  upon  going  down 
;s  in  a  very  long  inspiration.  They  are  no 
come  lo  the  bottom,  but  they  give  the  signal 
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to  Lbose  who  are  in  ibe  boat  to  draw  up  the  si 
which  done,  they  go  to  work,  filling  their  net  na  fast 
as  they  can ;  and  then  giving  another  signal,  the 
boals  above  pull  up  the  net  loaded  with  oysters, 
and  shortly  after  ihe  diver  himself,  to  take  a  new 
inspiration.  They  dive  to  the  depth  of  fifteen  fa- 
thoms, and  seldom  go  deeper.  They  generally  go 
every  morning  by  break  of  day  to  this  fatiguing  em. 
ploymenl,  taking  the  land-wind  to  waft  them  out  to 
sea,  and  returning  with  the  sea-breeze  at  night.  The 
owners  of  the  boats  usually  hire  the  divers,  and  the 
rest  of  the  boat's  crew,  as  we  do  our  labourers,  at  so 
much  a  day.  All  the  oysters  are  brought  on  shore, 
where  they  are  laid  in  a  great  heap  till  the  pearl 
fishery  is  over,  which  continues  during  the  months 
of  November  and  December.  When  opportunity 
sei'ves,  they  examine  every  oyster;  and  it  is  acci- 
dental whether  the  capture  turns  out  advantageous. 
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limals  shut  up  in  round 
e  principally  two  kinds ; 
s  are  stationary :  the  first 
cabinets  by  the  name  of 
often  admired  for  the 


Mav  be  considered  as  : 
boxes.     Of  these  there  i 
such  as  move,  and  such 
are  usually  known  in  ou 
sea-eggs;  the  others  are 
cavities  which  they  scoop  out  for  their  habitation 
the  hardest  marble.     The  first  are  called,  by  natu- 
ralists. Echini,  or  Urchins:   the  latter  are  called 
Pholades,  or  File  Fish. 

On  a  slight  view,  the  Sea  Urchin  may  he  com- 
gwred  to  the  husk  of  a  chestnut;  being,  like  it, 
round,  and  with  a  number  of  bony  prickles  standing- 
out  on  every  side.    Tbe  mouth  is  placed  downwards ; 
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phe  vcDt  is  ubove ;  ibe  Ehell  is  a  boUow  vase,  resem- 
Uing  a  scooped  apple ;  itod  tliis  (illed  wilh  a  aofl 
pauscular  substance,  tbiough  whicb  the  intestines 
wind  from  the  bottom   to  the  top.    The  mouih, 
which  is  placed  undermost,  is  large  and  red,  fur- 
nished with  five  shurp  teeth,  whiL'b  are  easily  dis- 
cerned.   The  jaws  are  strengthened  by  five  small 
bones,  in  the  centre  of  which  is  a  small  fleshy  tongue ; 
and  from  this  the  intestines  make  a  winding  of  five 
spires,  roand  the  internal  sides  of  the  shell,  ending 
_  at  top,  where  the  excrements  are  excluded.     But 
^^hat  makes  the  most  extraordinary  part  of  this  ani- 
^bul's  conformation,  are  its  hoi-ns  and  its  spines,  that 
B'jioint  from  every  part  of  the  body,  like  the  horns  of 
a  snail,  and  that  serve  at  once  as  legs  to  move  upon, 
as  arms  to  feel  witli,  and  as  instruments  of  capture 
and  defence.    Between  these  boms  it  has  also  spines, 

»that  are  not  endued  with  such  a  share  of  motion. 
The  spines  and  the  horns  issue  from  every  part  of 
its  body;  the  spines  being  bard  and  prickly;  the 
iioma  being  soft,  longer  than  the  spines,  and  never 
aeen  except  in  the  water.  They  are  put  forward, 
and  withdrawn,  like  the  horns  of  a  snail,  and  are 
hid  at  the  basis  of  the  spines,  serving,  as  was  said 

(before,  for  procuring  food  and  motion.  All  this 
iqiparatns,  however,  is  only  seen  when  the  animal 
fe  hunting  its  prey  at  the  bottom  of  the  water;  for 
ii  few  minutes  after  it  is  taken,  all  the  boms  are 
withdrawn  into  the  body,  and  most  of  the  spines 
drop  off. 

It  is  generally  said  of  insects,  that  those  which 

e  the  greatest  number  of  legs,  always  move  the 

lowest:  but  this  animal  seems  to  be  an  exception 

0  the  rule;  for  though  furnished  with  two  thousand 

ipines,  and  twelve  hundred  boras,  all  serving  for 
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legs,  and  from  their  number  seeming  to  impede  each 
other's  motion,  yet  it  runs  with  some  share  of  awift- 
nesB  at  the  hotlom,  and  it  is  sometimes  no  easy 
matter  to  overtake  it.  It  is  oHen  taken  upon  the 
ebb,  by  following  it  ia  shallow  water,  either  in  an 
osier  basket,  or  simply  with  the  hand.  Both  the 
spines  and  the  horns  assist  its  motion ;  and  the 
animal  is  usually  seen  running  with  the  mouth 
downward. 

Some  kinds  of  this  animal  are  as  good  eating  as 
the  lobster;  and  its  eggs,  which  are  of  a  deep  red, 
ai'e  considered  as  a  very  great  delicacy.  But  of 
others  the  taste  is  but  indifferent;  and,  in  all  places, 
except  the  Mediterranean,  they  are  little  sougtit  for, 
except  as  objects  of  curiosity.  Most  of  this  species 
of  fish  have  a  great  variety  of  beautiful  tints  and 
curious  forms,  and  many  of  them  are  highly  valued 
in  collections.  Oppian  tells  us  that  the  Sea  Urchin 
was  believed  to  have  the  power  of  uniting  its  dis- 
sected parts. 

The  Sea  Urchin  is  oviparous,  and  spawns  in  the 
spring.  Il  lives  chiefly  on  marine  worms,  crabs, 
and  other  testaceous  animals. 

Very  different  in  motion,  though  not  much  dif- 
ferent in  shape  from  these,  are  the  Acorn  shell  fish, 
the  Thdmb-footed  Khell  fish,  and  the  Imaginakv 
Barnacle.  These  are  fixed  to  one  spot,  and  appear 
to  vegetate  from  a  stalk.  Indeed,  to  an  inattentive 
spectator,  each  actually  seems  to  be  a  kind  of  fungus 
that  grows  in  the  deep,  destitute  of  animal  life  as 
well  as  motion.  But  the  inquirer  will  soon  change 
his  opinion,  when  he  comes  lo  observe  this  musb- 
rnomlike  Hgure  more  minutely.  He  will  then  see 
that  the  animal  residing  within  the  shell  has  not 
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Duly  life,  but  some  degree  of  voraciousness.  They 
are  seen  adhering  to  every  substance  that  is  to  be 
met  with  in  the  ocean ;  rocks,  roots  of  trees,  sliips' 
bottoms,  whales,  lobsters,  and  even  crabs;  like 
)iuacfaes  of  grapes  clung  to  each  other.  It  is  umusing 
igh  to  behold  their  operations*.  They  for  some 
time  remain  motionless  within  their  shell ;  bat  when 
the  sea  is  calm,  they  are  seen  opening  the  lid,  and 
|>eeping  about  them,  they  iben  thrust  out  their  long 
neck,  look  round  them  for  some  time,  and  then  a1> 
mpUy  retreat  hack  into  their  box,  shut  their  lid,  and 
Inrk  in  darkness  and  security.  Some  people  eat 
tbem ;  but  ihey  are  in  no  great  repute  at  the  tables 
■of  the  lujcufious,  where  their  deformed  figure  would 
be  no  objection  to  their  being  introduced. 

Of  all  animals  of  the  shelly  tribe,  the  Pholades 
«re  the  most  wonderful.  These  animals  are  found 
tn  different  places ;  sometimes  clothed  in  their  proper 
shell,  at  the  bottom  of  the  waler;  sometimes  con- 
cealed in  lumps  of  marly  earth;  and  sometimes 
lodged,  shell  and  all,  in  the  body  of  (he  hardest 
marble.     In  their  proper  shell  they  assume  different 

■es ;  but,  in  general,  they  somewhat  resemble  a 
muscle,  except  that  their  shell  is  found  actually  com- 
posed of  five  or  more  pieces,  the  smaller  valves 
serving  to  close  up  the  openings  left  by  the  irr^ular 

;ing  of  the  two  prinei|3al  shells.  But  their  pene- 
tration into  rocks,  and  their  residence  there,  makes 
Tip  the  most  wonderful  part  of  their  history. 

This  animal,  when  divested  of  its  shell,  resembles 
a  roundish  soft  pudding,  with  no  instrument  that 
fleems  in  the  least  fitted  for  boring  into  stones,  or 

I  penetrating  the  softest  substance.     It  is  fur- 

'  AaderHOii'B  History  of  GiBenland. 
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nished  wilh  two  teelh  indeed ;  but  these  are  placed 
in  such  0.  situation,  as  to  be  incapable  of  touching 
the  hollow  surface  of  its  stony  dwelling:  it  has  also 
two  covers  to  its  shell,  that  open  and  shut  at  either 
end ;  but  these  are  totally  unserviceable  to  it  as  a 
miner.  The  instrument  wilh  which  it  performs  aU 
its  operations,  and  buries  ileelf  in  the  hardest  rocks, 
is  only  a.  broad  fleshy  subslance,  somewhat  reseio- 
bling  a  tongue,  that  is  seen  issuing  from  the  bottom ' 
of  its  shell.  With  this  sofl,  yielding  insCrament,  it 
perforates  the  most  solid  marbles ;  and  having,  while 
yet  little  and  young,  made  its  way,  by  a  very  narrow 
entrance  into  the  substance  of  the  stone,  it  then 
begins  to  grow  bigger,  and  thus  to  enlarge  its  apart 
ment. 

When  it  has  buried  its  body  in  a  stone,  it  there 
continues  for  life  at  its  ease ;  the  sea^water  that  enters 
at  the  little  aperture  supplying  it  with  luxurious 
plenty.  When  the  animal  has  taken  too  great  a 
quantity  of  water,  it  is  seen  to  spurt  it  out  of  its  hole 
with  some  violence.  Upon  this  seemingly  thin  diet, 
it  quickly  grows  larger,  and  soon  finds  itself  under  a 
necessity  of  enlarging  its  habitation  and  its  shell. 
The  motion  of  the  Pholas  is  slow  beyond  conception; 
its  progress  keeps  pace  with  the  growth  of  its  body  ; 
and  in  proportion  as  it  becomes  lai^er,  it  makes  its 
way  farther  into  the  rock.  When  it  has  got  a  certain 
way  in,  it  llien  turns  from  its  former  direction,  and 
hollows  downward ;  till  at  last,  when  its  habitation 
is  completed,  the  whole  apartment  resembles  the 
bowl  of  a  tobacco  pipe ;  the  hole  in  the  shank  being- 
that  by  which  tlie  animal  entered. 

But  they  are  not  supplied  only  wilh  their  rocky 
habitation ;  they  have  also  a  shell  to  protect  them ; 
this  shell  grows  upon  them  in  the  body  of  the  rock, 
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and  seems  a  very  unnecessary  addition  to  tliat  de- 
fence which  ihey  have  procured  themselves  by  art. 
These  shells  lake  different  forms,  and  are  oDen  com- 
posed of  different  number  of  valves ;  sometimes  six ; 
Bometimes  but  three;  sometimes  the  shell  resembles 
m.  tube  with  holes  at  either  end,  one  for  the  moulh, 
and  ihe  other  for  voiding  ihe  excrements. 

Thb  animal  is  found  in  greatest  numbers  at  An- 
cona,  in  Italy ;  it  is  found  along  the  shores  of  Nor- 
mandy and  Poitou,  in  France:  it  is  found  also  upon 
jBome  of  the  coasts  of  Scotland :  and.  in  general,  is 
considered  as  a  very  great  delicacy  at  the  tables  of 
Ifae  luKurions. 


CHAP.  X. 

•i>flUptiUs...'Ilu  TBaB...The  TaBd...rarUlia...SuTi7iam  Toad... 
Of  LixiRm...Tht  CrocodlU  and  AltigBlBr...The  Opai-beWed 
Crocodile.. . The Sakmaader... The  Cordsie,  l(e....The  Iguana... 
Tlie  Camtleim...TI,eDragw...The  Siren...The  Tanmluia...The 
ChalcidiOH  Lhard. 

If  we  emerge  from  the  deep,  the  first  and  most  ob- 
^ous  class  of  amphibious  animals  that  occur  upon 
land  are  Frogs  and  Toads. 

To  describe  the  form  of  animals  so  well  known 
yould  be  superfluous ;  to  mark  those  differences 
that  distinguish  them  from  each  other,  may  be  ne- 
cessary. The  Frog  moves  by  leaping;  the  Toad 
crawls  along  the  ground :  the  Frog  is  in  general  less 
the  Toad ;  its  colour  is  brighter,  and  with  a 
polished  surface;  the  Toad  is  brown,  rough, 
and  dusty.  The  Fr<^  is  light  and  active,  and  ils 
>t>elly  comparatively  small ;  the  Toad  is  slow,  swollen, 
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and  incapable  of  escaping.  The  Frog,  when  taken, 
contracts  itself  so  aa  to  have  a  lump  on  its  back; 
ibe  Toad's  back  is  straight  and  even.  Their  habi- 
tudes and  manners  exhibit  a  greater  variety,  and 
require  a  separate  description. 

The  external  figure  of  the  Fbog  is  too  well  knowD 


lo  need  a  description.  Its  power  or  taking  large 
leaps  is  remarkably  great,  compared  to  ihe  bulk  of 
ils  body :  and  it  is  the  best  swimmer  of  all  four- 
footed  animals. 

If  we  examine  this  animal  internally,  we  shall 
find  that  it  has  very  little  brain  for  its  size;  a  very 
wide  swallow ;  a  stomach  seemingly  small,  but 
capable  of  great  distention.  The  heart  in  the  Frog, 
as  in  all  other  animals  that  are  truly  amphibious, 
has  but  one  ventricle;  so  that  the  blood  can  circulate 
without  the  assistance  of  the  lungs,  while  it  keeps 
under  water.  The  lungs  resemble  a  number  of 
small  bladders  joined  together,  like  the  cells  of  a 
honeycomb:  they  are  connected  to  the  back  by 
muscles,  and  can  be  distended  or  exhausted  at 
the  animal's  pleasure.  Neither  male  nor  female 
have  any  of  the  externa!  instruments  of  generation  ; 
the  onus  serving  for  that  purpose  in  both.  Such  are 
the  most  striking  peculiarities  in  the  anatomy  of  a 
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Frog;    and  in  these  it  agrees  witli  the  toati,  the 
lizard,  and  ibe  serpent. 

The  female  is  impregnated  neither  by  the  moulb, 
as  some  philosophers  imngine,  nor  by  the  excrescence 
at  iho  thumbs,  as  was  the  opinion  of  Linneus ;  but 
hy  the  inspersion  of  the  male  seminal  fluid  upon 
llie  e^^  as  they  proceed  from  the  body. 

A  single  female  produces  from  six  to  eleven  hun- 
dred eggs  at  a  time;  and,  in  general,  she  throws 
ihem  all  out  together  by  a.  single  effort;  though 
sometimes  she  is  on  hour  in  performing  this  task. 
It  is  generally  in  March  that  she  deposits  the  ova,  or 
spawn. 

When  the  spawn  is  emitted  and  impregnated  by 
the  male,  it  drops  to  the  bottom.  The  eggs,  which 
during  the  four  first  hours  suffer  no  perceptible 
change,  begin  then  to  enlarge  and  grow  lighter ;  hy 
which  means  they  mount  lo  the  surface  of  the  water. 
^e  twenty-first  day  the  egg  is  seen  lo  open  a  little 
de,  and  the  beginning  of  a  tail  to  peep  out, 
prbich  becomes  more  and  more  distinct  every  day. 
e  thirly-ninlb  day  the  litde  animal  begins  to  hove 
;  it  moves  at  intervals  its  tail ;  and  it  is  per- 
l^ved  that  the  liquor  in  which  it  is  circumfused, 
s  it  for  nourishment  In  two  days  more,  some 
r  these  little  creatures  fall  to  the  bottom  ;  while 
Qiers  remain  swimming  in  the  fluid  round  them, 
lliile  their  vivacity  and  motion  is  seen  to  increase. 
^ose  which  fall  to  the  bottom  remain  there  the 
rfaole  day;  but  having  lengthened  themselves  a 
le,  for  hitherto  they  are  doubled  up,  they  mount 
fit  intervals  to  the  mucus,  which  they  had  quitted, 
and  are  seen  to  feed  upon  it  with  great  vivacity. 
The  next  day  they  acquire  their  tadpole  form.  In 
three  days  more  they  are  perceived  to  have  two  little 
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fringes,  that  serve  'as  fins,  benealh  llie  liead ;  and 
these  in  four  days  after  assume  a  more  perfect  form. 
It  is  then  also  that  they  are  seen  to  feed  very  greedily 
npon  the  pond-weed.  Wlien  ninety-two  days  old, 
two  small  feet  are  seen  heginning;  to  burgeon  near 
the  tail ;  and  the  head  appears  to  he  separate  from 
the  body.  In  five  days  after  this,  they  refuse 
v^etable  food  ;  their  mouth  appears  furnished  with 
teeth  ;  and  their  hinder  legs  are  completely  formed. 
In  this  sta,te  it  continues  for  about  six  or  eight  hours; 
and  then  the  tail  dropping  off  by  degrees,  ihe  ani- 
mal appears  in  its  most  perfect  form. 

Thus  the  Frog,  in  less  than  a  day,  having  changed 
its  figure,  is  seen  to  change  its  appelites  also, 
soon  as  the  animal  acquires  its  perfect  state,  from 
having  fed  upon  vegetables  it  becomes  carnivorous, 
and  lives  entirely  upon  worms  and  insects.  But, 
as  the  water  cannot  supply  these,  it  is  obliged  to 
quit  its  native  element,  and  seek  for  food  upon  land, 
where  it  lives  by  hunting  worms  and  taking  insects 
by  surprise. 

The  Fr<^  lives  for  the  most  part  out  of  the  water; 
hut  when  the  cold  nights  begin  to  set  in,  it  returns 
to  its  native  element,  always  choosing  stagnant 
waters,  where  it  can  lie  without  danger,  concealed 
at  the  bottom.  In  this  manner  it  continues  torpid, 
or  with  but  very  little  motion,  all  the  winter;  like 
the  rest  of  the  dormant  race,  it  requires  no  food: 
and  the  circulation  is  slowly  carried  on  without  any 
assistance  from  the  air.  In  the  countries  round 
Hudson's  Bay,  it  is  often  found  frozen  hard, 
which  state  it  is  as  brittle  as  glass ;  yet  by  wrappings 
it  in  warm  skins,  and  exposing  it  to  a  slow  fire,  it 
will  return  to  life. 

The  difference  of  sexes,  which  was  mentioned 
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SOTc,  is  not  perceivable  in  ihese  auimaJs,  until  they 

Inve  arrived  at  their  fourth  year ;  nor  do  they  begin 

D  propagate,  till  they  have  completed  that  period. 

5By  comparing  their  slow  f,'rowth  with  their  other 

|.  habitudes,  it  would  appear,  that  they  live  about 

f-  twelve  years ;  but  having  so  many  enemies,  both  by 

I  land  and  water,  it  is  probable  that  few  of  them  arrive 

I  '«t  the  end  of  their  term. 

Frogs  live  upon  insects  of  all  kinds;  but  they 
L  never  eat  any,  unlesa  they  have  motion.  They  con- 
e  fixed  and  immoveable  till  their  prey  appears; 
d  just  when  it  comes  sufficiently  near,  they  jump 
ward  with  great  agility,  dart  out  their  tongues, 
[and  seize  it  with  certainty.  The  tongue  in  this  ani- 
mal, as  in  the  toad,  lizard,  and  serpent,  is  extremely 
long,  and  formed  in  such  a,  manner  that  it  swallows 
ibe  jjoint  down  its  throat ;  so  that  a  length  of  tongue 
~a  thus  drawn  out,  like  a  sword  from  its  scabbard,  to 
I  its  prey.  This  tongue  is  furnished  with  a 
iS  substance ;  and  whatever  insect  il  touches 
bfallibly  adheres,  and  is  thus  held  fast  till  it  is 
o  the  moutb. 

I  -  The  croaking  of  Frogs  is  well  kTiown ;  whence  in 
■■aome  countries  they  are  distinguished  by  the  ludi- 
crous title  of  Dutch  Nightingales.  Theljarge  Water 
or  Bull  Frogs  of  the  northern  countries  have  a  note 
aa  loud  as  the  bellowing  of  a  bull;  and,  for  this 
purpose,  puff  up  the  cheeks  to  a  surprising  magni- 
tude. Of  all  Frogs,  however,  the  maleonly  croaks; 
the  female  is  silent;  before  wet  weather  their  voices 
are  in  full  exertion ;  they  are  then  beard  with  un- 
ceaung  assiduity,  sending  forth  their  call,  and  wel- 
coming the  approaches  of  their  favourite  moisture. 
No  weather-glass  was  ever  so  true  as  a  Frog,  in  fore- 
telling an  approaching  change.    This  may  probably 
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serve  to  explain  an  opinion  which  some  entertain, 
that  there  is  a  month  in  the  year,  called  Paddock 
Moon,  in  which  the  Froga  never  croak :  the  whole 
seems  to  be  no  more  than  that,  in  ihe  hot  season, 
when  the  moisture  is  dried  away,  and  consequently, 
when  these  animals  neither  enjoy  the  quantity  of 
health  nor  food  that  at  other  times  they  are  supplied 
with,  they  show  by  their  silence  how  much  they  are 
displeased  with  the  weather. 

As  Fr<^  adhere  cloeely  to  Ihe  backs  of  their  own 
species,  so  it  has  been  found,  by  repeated  experience, 
they  will  also  adhere  to  the  backs  of  fishes.  Few 
that  have  ponds,  but  know  that  these  animals  will 
stick  to  the  bocks  of  carp,  and  Gx  their  fingers  in  ihe 
corner  of  each  eye.  In  this  manner  they  are  often 
caught  together ;  the  carp  blinded,  and  wasted 
away. 

The  Edible  Frog,  which  is  considerably  larger 
than  the  common  species,  is  rare  in  England,  but  is 
abundant  in  Italy,  France,  and  Germany,  where  its 
hind  quarters  are  looked  upon  as  a  delicacy.  It 
is  of  an  olive  green  hue,  marked  with  black  patches 
on  its  back,  and  on  its  limbs  with  black  transverse 
bars. 

The  Tree  Frog  is  small,  slender,  and  elegantly 
made  ;  green  in  all  the  upper  parts,  whitish  in  the 
abdomen,  and  reddish  on  the  under  surface  of  the 
limbs.  In  summer  it  resides  principally  on  the 
upper  branches  of  trees,  where  it  feeds  on  insects, 
which  it  catches  very  dexterously.  It  is  remarkable 
for  its  power  of  absorbing  water.  It  is  found  in 
France,  Germany,  and  Italy,  and  other  European 
countries,  and  in  various  parts  of  America ;  but  not 
in  Great  Britain. 
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e  regard  the  figure  of  ihe  Toad,  lliere  seems 

nothing  in  it  that  should  disgust,  mote  than  that  of 

I   the  frog.     Its  form  and  proportions  are  nearly  the 

,  same;   and   it  chiefly  differs  in  colour,  nhich  is 

'  blacker;  and  its  slow  and  heavy  motion,  which  ex- 

j   Iiibits  nothing  of  the  agility  of  the  frog:  yet  such  is 

the  force  of  habit,  begun  in  early  prejudice,  that 

I  those  who  consider  the  one  as  a  harmless,  playful 

I   animal,  turn  from  the  other  with  horror  and  disgust. 

The  frogis  considered  as  a  useful  assistant  in  ridding 

our  grounds  of  vermin;  the  Toad  as  a  secret  enemy, 

ihat  only  wants  an  opportunity  to  infect  us  with  its 

As  the  Toad  bears  a  general  resemblance  in  figure 
[  to  the  frog,  so  also  it  resembles  ibat  animal  in  its 
J  and  appetites.  When,  like  the  frog,  these 
\  animals  have  undergone  all  the  variations  of  their 
\  tadpole  state,  they  forsake  the  water,  and  are  ollen 
noisl  summer's  evening,  crawling  up,  by 
L  myriads,  from  fenny  places,  into  drier  situations. 
[  There,  having  found  oul  a  retreat,  or  having  dug 
I  themselves  one  with  their  mouth  and  hands,  they 
f  lead  a  patient  solitary  life,  seldom  venturing  out, 
I  except  when  the  moisture  of  a  summer'a  evening 
l.'Uiviles  them  abroad.    At  thai  lime  tlie  gross  is  filled 
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with  snails,  and  the  patliways  covered  with  wonns, 
which  moike  their  principul  food.  Insects  itiso,  of 
erery  kind,  they  are  fond  of;  and  we  have  the  au- 
thority of  Linnxus  for  it,  that  they  sometimes  con- 
tinue immoveable,  with  the  moulh  open,  at  the 
bottom  of  shrubs,  where  the  butterflies,  in  some 
measure  fascinated,  are  seen  to  fly  down  their 
throalH. 

In  a  letter  from  Mr.  ArscolC,  there  are  some  curious 
particulars  relating  to  this  animal,  which  throw  great 
light  upon  its  history,  "  Concerning;  the  Tctfid,'' 
says  he,  "  that  lived  so  many  years  with  us,  and  was 
BO  great  a  favourite,  the  greatest  curiosity  was  its 
becoming  so  remarkably  tame :  it  had  frequented 
some  steps  before  our  ball  door  some  years  before 
my  acquaintance  commenced  with  it,  and  had  been 
admired  by  my  father  for  its  size  (being  the  largest 
I  erermet  with)  who  constantly  paid  it  a  visit  every 
evening.  I  knew  it  myself  above  thirty  years ;  and 
by  conslanlly  feeding  it,  brought  it  to  he  so  tame, 
that  it  always  came  to  the  candle  and  looked  up,  aa 
if  expecting  to  be  taken  up  and  brought  upon  the 
table,  where  I  always  fed  it  with  insects  of  all  sorts. 
It  was  fondest  of  flesb  maggots,  which  I  kept  iu 
bran;  it  would  follow  them,  and  when  within  a. 
proper  distance,  would  6x  his  eyes,  and  remain  mo- 
tionless, for  near  a  quarter  of  a  minute,  as  if  pre- 
pajing  for  the  stroke,  which  was  an  instantaneous 
throwing  of  its  tongue  at  a  great  distance  upon  the 
insect,  which  stuck  to  the  tip  by  a  glutinous  matter. 
The  motion  is  quicker  than  the  eye  can  follow. 
I  cannot  say  bow  long  my  father  had  been  ac- 
quainted with  the  Toad,  before  I  knew  it ;  but  when 
I  was  first  acquainted  with  it,  he  used  to  mention  it 
as  Lhe  old  Toad  I  have  known  so  many  years.     I 
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can  answer  for  thirly^ix  years.  Thisold  Toad  made 
its  appeorimce  as  soon  us  ihe  warm  weatlier  came ; 
aod  I  always  concluded  it  retired  to  some  dry  bank, 
to  repose  till  spring.  When  we  new  laid  the  steps, 
I  had  two  holes  made  in  tbe  third  step  on  each  side, 
with  a  hollow  of  more  than  a  yard  long  for  it;  in 
which  I  ima^ne  it  slept,  as  it  came  thence  at  its 
first  appearnnce.  It  was  seldom  provoked.  Neither 
that  Toad,  nor  tbe  mullitndes  I  have  seen  tormented 
with  great  cruelty,  ever  showed  the  least  -desire  of 

ige,  by  spitting  or  emitting  any  j  uice  from  their 
pimples.  Sometimes,  upon  taking  it  up,  it  would 
let  out  a  great  quantity  of  clear  water,  which,  as  I 
liave  often  seen  it  to  do  ihe  same  upon  the  steps 
vhea  quite  quiet,  was  certainly  its  urine,  and  no 
more  than  a  natural  evacuation.  Spiders,  millepedes, 
and  flesh  maggots,  seem  to  be  this  animal's  favourite 
food.  I  imagine  if  a  bee  were  lo  be  put  before  a 
Toad,  it  would  certainly  eat  it  to  its  cost' ;  but  as 
bees  are  seldom  stirring  at  the  some  time  that  Toads 

they  rarely  come  in  their  way :  as  they  do  not 
appear  after  sun-rising,  or  before  sun-set.     In  the 

of  the  day  they  will  come  to  Ihe  mouth  of  their 
hole,  I  believe  for  air.  I  once,  from  my  parlour 
window,  observed  a  large  Toad  1  had  in  the  bank  of 
a  bowling-green,  about  twelve  at  noon,  on  a  very  hot 
day,  very  busy  and  active  upon  the  grass.  So  un- 
common  an  appearance  made  me  go  out  to  see  what 
it  was;  when  I  found  an  innumerable  swarm  of 
winged  unts  bad  dropped  round  his  hole;  which 
plaiion  was  as  irresistible  as  a  turtle  would  be 
luxurious  alderman.    In  respect  lo  its  end,  had 
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it  not  beeD  for  a  tiaae  raven,  I  make  no  doubt  but 
it  would  have  been  now  living,  This  bird,  one  day 
seeing  it  at  the  mouth  of  its  hole,  pulled  it  out; 
and,  although  I  rescued  it,  pulled  out  one  eye,  and 
hurt  it  BO,  that,  notwithstanding  its  living  a  twelve- 
month, it  never  enjoyed  itself,  and  had  a  difficulty 
of  taking  its  food,  mistiing  the  mark  for  want  of  its 
eye.  Before  that  accident,  it  bad  ail  the  appearance 
of  perfect  health." 

The  Toad,  contrary  to  vulgar  prejudice,  is  a  harm- 
less, defenceless  creature,  torpid  and  unvenomous, 
and  seeking  the  darkest  retreats,  not  from  the  malig- 
nity of  its  nature,  but  the  multitude  of  its  enemies. 

Like  all  of  the  Frog  kind,  the  Toad  is  torpid  in 
winter.  It  chooses  then  for  a  retreat  either  the  hol- 
low root  of  a  tree,  the  cleft  of  a  rock,  or  sometimea 
the  bottom  of  a  pond,  where  it  is  found  in  a  Htate  of 
seeming  insensibility.  As  it  is  very  long-lived,  it  ig 
very  difficult  to  be  kOled ;  its  skin  is  tough,  and 
cannot  be  easily  pierced  ;  and,  though  covered  with 
wounds,  the  animal  continues  lo  show  signs  of  life, 
and  every  part  appears  in  motion.  But  what  shall 
we  say  to  its  living  for  centuries  lodged  in  the  bosom 
of  a  rock,  or  cased  within  the  body  of  an  oak  tree, 
without  the  smallest  access  on  any  side,  cither  for 
nourishment  or  air,  and  yet  taken  out  alive  and 
perfect!  Stories  of  this  kind  it  would  be  as  rash  to 
contradict  as  it  is  difficult  to  believe ;  we  have  the 
highest  authorities  bearing  witness  to  their  truth, 
andyet  the  whole  analogy  of  nature  secma  to  arraign 
them  of  falsehood.  Bacon  asserts,  that  Toads  are 
found  in  this  manner;  Dr,  Plot  asserts  the  same: 
there  is,  to  this  day,  a  marble  chimney-piece  at 
Chalsworth  with  the  print  of  the  Toad  upon  it,  and 
tradition  of  the  manner  in  which  it  was  found.     In 
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the  Memoirs  of  the  Academy  of  Sciences,  there  is 
at)  accDunl  of  a  Toad  found  alive  and  healthy  in 
the  heart  of  a.  very  thick  elm,  without  the  smallest 
entrance  or  egress".  In  the  year  1731,  there  was 
ftnotber  found  near  Nantz,  in  (he  heart  of  an  old 
without  ihe  smallest  issue  to  its  cell ;  and  the 
discoverer  was  of  opinion,  from  the  size  of  the  tree, 
that  the  animal  could  not  have  been  confined  there 
less  than  eighty  oi  a  hundred  years,  without  suste- 
lance  and  without  air. 
Of  this  animal  there  are  several  varieties;  such  as 

'  the  water  and  the  land  Toad,  which  probably  differ 
only  in  the  ground  colour  of  their  skin.  In  the  first 
it  is  more  inclining  to  ash  colonr,  with  brown  spots; 
in  the  olher  Ihecolour  is  brown,  approaching  to  black. 
The  water  Toad  is  not  so  large  as  the  olher;  but 
both  eqndly  breed  in  that  element.  The  size  of  the 

'  Toad  with  us  is  generally  from  two  to  four  inches 
long ;  but  in  the  fenny  countries  of  Europe  they  are 
Been  much  larger ;  and  not  less  than  a  common  crab. 
But  this  is  nothing  to  what  they  are  found  in  some 
of  the  tropical  climates,  where  travellers  often,  for 
the  first  time,  mistake  a  Toad  for  a  tortoise.     Their 

'  SBUal  size  is  from  six  to  seven  inches ;  but  there  are 

-■Bome  still  larger,  and  as  broad  as  a  plate.  Of  these, 
-Bome  are  beautifully  streaked  and  coloured;  some 
Btudded  over,  as  if  with  pearls ;  others  bristled  with 
s  or  spines ;  some  have  the  head  distinct  from 

'the  body,  while  others  have  it  so  sunk  in  that  the 

lanimal  appears  nilhont  a  head.  With  us  the  opinion 
raining  Toads  and  Frogs  has  long  been  justly 
exploded  ;  but  it  still  is  entertained  in  the  tropical 

I  countries,  and  that  not  only  by  the  savage  natives, 

'  Vide  Ihe  year  1719. 


68  NATURAL  HISTORY. 

but  the  more  refined  settlers ;  who  are  apt  enough  to 
add  the  prejudices  of  other  nations  to  iheir  own. 

It  would  be  a  tedious  as  well  as  a  useless  tusk  to 
enter  into  all  the  minute  discrimination b  of  these 
animalB,  as  found  in  different  countries  or  places ; 
but  the  PiPA,  or  the  Surinam  Toad,  is  too  sUuDge  a 
creature  not  to  require  an  exact  description. 

This  animal  is  in  Ibim  more  hideous  than  even 
the  common  Toad.  The  body  ia  flat  and  brood ; 
the  head  small ;  the  jaws,  like  those  of  the  mole,  are 
extended,  and  evidently  formed  for  rooting  in  the 
ground ;  the  skin  of  the  neck  forms  a  sort  of  wrinkled 
collar ;  the  colour  of  the  head  is  of  a  dark  chestnut, 
and  the  eyes  are  small:  the  back,  which  ia  very 
broad,  is  of  a  lightish  gray,  and  seems  covered  over 
with  a  number  of  small  eyes,  which  are  round,  and 
placed  at  nearly  equal  distances.  These  eyes  are 
very  different  from  what  they  seem ;  they  are  the 
animal's  eggs  covered  with  their  shells,  and  placed 
there  for  hatching.  They  are  generated  within  the 
female,  who  drops  them  on  the  ground.  The  male 
then  collects  them,  and  deposits  them  carefully  on 
the  baj^k  of  the  femalu,  where,  after  impregnation, 
they  are  pressed  into  the  cellules,  which  close  upon 
them.  These  e^s  are  buried  deep  in  the  skin,  and 
iti  the  beginning  of  gestation  but  Just  appear;  and 
are  very  visible  when  the  young  animal  is  about  to 
burst  from  its  confinement.  They  are  of  a  reddish 
Bhining  yellow  colour ;  and  the  spaces  between  them 
are  full  of  small  warts  resembling  pearls. 

In  this  manner  the  Pipa  is  seen  travelling  with 
her  wondrous  famUy  on  her  back,  in  nil  the  different 
stages  of  maturity.  Some  of  ihe  strange  progeny 
not  yet  come  to  sufficient  perfection,  appear  quite 
torpid,  and  as  yet  without  life  in  the  egg:  others 
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n  jnst  beginning  to  riac  through  ihe  skin ;  here 

eeping  forth   from   the   shell,  and  there  having 

ntirely  forEaken  their  prison :  some  are  sporting  at 

npon  their  parent's  back ;  and  others  descend- 

r  to  the  ground,  to  try  their  own  fortune  below. 


OF  LIZARDS. 

■  It  is  no  easy  matter  to  tell  to  what  class  in  nature 
lljizards  are  chiefly  allied.   They  ai'e  unjustly  raised 

to  the  rank  of  beasts,  as  ihey  bring  forth  e^s,  dis- 
pense with  breathing,  and  are  not  covered  with  hair. 
They  cannot  be  placed  among  fishes,  as  the  majortly 
of  them  live  upon  the  land :  they  are  excluded  from 
'  e  serpent  tribe,  by  their  feet,  upon  which  they  run 
']  some  celerity  -  and  from  the  insects,  by  their 
;e;  for  though  the  newt  may  he  looked  upon  in 
9  contemptible  light,  a  crocodile  would  be  a  ter- 
le  insect  indeed. 

As  Lizards  thas  differ  from  every  other  class  of 
UDimals,  they  also  differ  widely  from  each  other. 
'Vith  respect  to  size,  no  class  of  beings  has  its  mnks 
K)  opposite. 

The  colour  of  these  animals  also  is  very  various; 
IS  they  are  found   of  a  hundred  diSerent  hues: 

■  green,  blue,  red,  chestnut,  yellow,  spotted,  streaked, 

■  and  marbled.    Were  colour  alone  capable  of  consti- 

■  toting  beauty,  the  Lizard  would  often  please;  but 
is  something  so  repulsive  in  the  animal's  figure 

it  the  brilliancy  of  its  scales,  or  the  variety  of  its 

Is,  only  tend  to  give  an  air  of  more  exquisite 

,  of  greater  malignity.     The  figure  of  these 

Is  is  not  less  various ;  sometimes  swollen  in 

e  belly,  sometimes  pursed  up  at  the  throat ;  some- 
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times  with  a  rough  set  of  spines  on  the  back,  like  ihe 
teeth  of  a  saw ;  sometimes  with  teelh,  at  others  with 
none ;  sometimes  venomous,  at  others  harmless,  and 
even  philaathropic :  Bomelimes  smooth  and  even; 
sometimes  with  a  long,  slender  toil ;  and  often  with 
a  shorter  hlunt  one. 

But  their  greatest  distinction  arises  from  their 
manner  of  bringing  forth  their  young:  some  of 
them  are  viviparous;  some  are  oviparous;  and  some 
bring  forth  small  spawn,  like  fishes. 

The  only  animals  of  this  genus  which  are  common 
in  Great  Britain  are,  the  Scaly  Lizard,  which  is 
about  six  inches  in  length  ;  the  Brown  Lizard,  or 
Eft,  which  is  about  three  inches  long;  and  the 
Warty  Lizard,  or  Salamander,  of  which  we  shall 
jiresently  treat  more  at  large. 

THE  CROCpnlLE 


1 


Is  an  animal  placed  at  a  happy  distance  from  the 
inhabitants  of  Europe,  and  formidable  only  in  those 
regions  where  men  are  scarce,  and  arts  are  lillle 
known.  To  look  for  it  in  all  its  terrors,  we  must 
go  to  the  uninhabited  regions  of  Africa  and  Ame- 
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lea.  It  ia,  however,  a  native  of  Egypt,  where  it  was 
innerly  worshiped. 
or  this  terrible  animal  Ibere  are  tn'o  kinds;  the 
(Crocodile,  properly  so  called,  and  the  Cayman  or 
SlUligator.  Travellers,  bowevever,  have  ralher  made 
"  e  distinction  than  Nature;  for  in  the  general  out- 
ine,  and  in  the  nature  of  these  two  animals,  they 
fcre  entirely  the  same.  The  distinctions  usually 
^taade  between  the  Crocodile  and  Alligator  are  these: 
'  e  body  of  tbe  Alligator  is  less  blender  than  that  of 
e  Crocodile;  and  its  snout  is  broad,  blunt,  and 
18  produced  than  that  of  the  true  Crocodile.  The 
Iburth  tooth  on  each  side  of  the  lower  jaw  of  the 
l^igator  enters  a  hole  in  the  upper  when  tbe  mouth 
ia  closed,  and  the  toes  are  only  half  webbed. 

This  animal  grows  to  a  great  length,  beinj;  some- 
"  mes  found  thirty  feet  long  from  tbe  tip  of  the  snout 
I  the  end  of  the  tail ;  its  most  usual  length,  bow- 
ever,  is  eighteen.  One  which  was  dissected  by  the 
Jesuits  at  Siam  was  eighteen  feet  and  a  half,  French 
measure,  in  length ;  of  which  the  tail  was  no  less 
than  five  feet  and  a  half,  and  tbe  head  and  necl> 
above  two  feet  and  a  half.  It  was  four  feet  nine 
i&cbes  in  circumference,  where  thickest.  The  fore 
r  legs  bad  tbe  same  parts  and  conformation  as  the 
sofa  man  both  within  and  without.  The  hands, 
f  they  may  be  so  called,  had  five  fingers;  the  two 
ast  of  which  had  no  nails,  and  were  of  a  conical 
The  hinder  legs,  including  the  thigh  and 
nw,  were  two  feet  two  inches  long ;  the  paws,  from 
"  e  joint  to  the  extremity  of  the  longest  claws,  were 
ne  inches;  they  were  divided  into  four  toes, 
of  which  three  were  armed  with  large  claws,  the 
longest  of  which  was  an  inch  and  a  half;  these  toes 
VOL.  rv.  G 
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were  united  by  n.  membrane,  like  ihoae  of  a  dnck, 
but  much  thicker.  The  head  was  long,  and  had  a 
little  risiug  at  the  top ;  but  the  rest  was  flat,  and 
especially  towards  the  extremity  of  tbe  jaws.  It  was 
covered  by  a  skin,  which  adhered  firmly  to  the  skull 
and  to  the  jaws.  The  skull  was  rough  and  unequal 
in  several  places.  The  eye  was  very  small  in  pro- 
portion to  the  rest  of  the  body.  The  jaws  seemed  to 
shut  one  upon  the  other ;  and  nothing  can  be  more 
false  than  that  the  animal's  under  Jaw  is  without 
motion^  it  moves,  like  the  lower  Jaw  in  all  other 
animals,  while  the  upper  is  fixed  to  tbe  skull,  and 
absolutely  immoveable.  Tbe  animal  hod  twenty- 
Eeven  cutting  teeth  in  the  upper  Jaw,  and  fiiteen  in 
the  lower,  with  several  void  spaces  between  them. 
The  distance  of  the  two  jaws,  when  opened  as  wide 
as  they  could  be,  was  filteen  inches  and  a  half;  thiB 
is  a  very  wide  yawn,  and  could  easily  enough  take 
in  the  body  of  a  man.  From  the  shoulders  to  the 
extremity  of  the  tail,  the  animal  was  covered  with 
large  sc^es,  of  a  square  form,  disposed  like  parallel 
girdles.  The  creature  was  covered  not  only  with 
these,  but  all  over  with  a  coat  of  armour;  which, 
however,  contrary  to  what  has  been  commonly  as- 
serted, was  not  proof  against  a  musket-ball.  It  had 
no  bladder;  but  the  kidneys  sent  the  urine  to  be 
discharged  by  the  anus.  There  were  sixty-two  joints 
in  tbe  backbone,  which,  though  very  closely  united, 
had  sufficient  play  to  enable  the  animal  to  bend  like 
a.  bow  to  tbe  right  and  the  left ;  so  that  what  we  heai 
of  escaping  tbe  creature  by  turning  out  of  the  right 
line,  and  of  the  animal's  not  being  able  to  wheel 
readily  after  its  prey,  seems  to  be  fabulous. 

Such  is  the  figure  and  conformation  of  this  for- 
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raid&ble  animal,  that  depopulates  coDntries,  and 
makes  the  most  navigable  rirers  desert  and  danger- 
ous. They  ore  seen  in  some  places  lying  for  whole 
hoars,  and  e^en  days,  strelched  in  the  sun,  and 
motionless;  so  that  one  not  used  to  them  might 
mistake  them  for  trunks  of  trees,  covered  with  a 
rough  and  dry  bark ;  but  the  mistake  would  soon 
be  fatal,  if  not  prevented :  for  the  torpid  animal,  at 
the  near  approach  of  any  liviDg  thing,  darts  upon  it 
with  instant  swiftness,  and  at  once  drags  it  down  to 
the  bottom.  In  the  times  of  an  inundation,  they 
Bometimes  enter  the  cottages  of  the  natives,  where 
the  dreadful  visitant  seizes  the  first  animal  it  meets 
frith.  There  have  been  several  examples  of  their 
taking  a  man  out  of  a  canoe  in  the  sight  of  his 
cKimpanions,  without  their  being  able  to  lend  him 
any  assistance. 

The  strength  of  every  part  of  the  Crocodile  is  very 
great;  and  its  arms,  both  offensive  and  defensive, 
irresistible.  Most  naturalists  have  remarked,  from 
the  shortness  of  its  legs,  the  tatazing  strength  of  the 
tortoise:  hut  what  is  the  strength  of  such  an  animal, 

,  compared  to  that  of  the  Crocodile,  whose  legs  are 
very  short,  and  whose  size  is  so  superior?  Its  prin. 
eipal  instrument  of  destruction  is  the  tail ;  with  a 
single  blow  of  this  it  has  often  overturned  a  canoe, 
and  seized  upon  the  poor  savage,  its  conductor. 
Though  not  so  powerful,  yet  it  is  very  terrible 

t  even  upon  land.  The  Crocodile  seldom,  except 
when  pressed  by  hunger,  or  with  a  view  of  deposit- 

f  ing  its  eggs,  leaves  the  water.    Its  usual  method  is 

*  to  float  along  upon  the  surface,  and  seize  whatever 
animals  come  within  its  reach ;  but  when  this  method 
fails,  it  then  goes  closer  to  the  bank.    Disappointed 
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of  its  fishy  pfey,  it  there  waits,  covered  up  among 

the  sedges,  is  patient  expectation  of  some  land  ani- 
mal that  may  come  to  drink ;  the  dog,  the  bull,  the 
tiger,  or  man  himself.  Nothing  is  to  be  seen  of  the 
insidious  destroyer  as  the  animal  approaches ;  nor 
is  its  retreat  discovered  till  it  be  loo  late  for  safety. 
It  seizes  the  victim  with  a  spring,  and  goes  at  a. 
bound  much  faster  than  so  unwieldy  an  animal  could 
be  thought  capable  of;  iben,  having  secured  the 
creature  wilh  both  teeth  and  elaws,  it  drags  it  into 
the  water,  instantly  sinks  with  it  to  the  bottom,  and 
in  this  manner  quickly  drowns  it. 

Sometimes  it  happens  that  the  creature  the  Cro- 
codile has  thus  surprised  escapes  fi'om  its  grasp 
wounded,  and  makes  olT  from  the  river-side.  In 
such  a  case,  the  tyrant  pursues  with  all  its  force, 
and  often  seizes  it  a  second  time:  for,  though  seem- 
ingly heavy,  the  Crocodile  runs  with  great  celerity. 
In  this  manner  it  is  sometimes  seen  above  half  a 
mile  from  the  bank,  in  pnrsuiLof  an  animal  wounded 
beyond  the  power  of  escaping,  and  then  dragging  it 
back  to  the  river-sids,  where  it  feasts  in  security. 

It  often  happens,  in  its  depredations  along  the 
bank,  that  the  Crocodile  seizes  on  a  creature  as  for- 
midable as  itself,  and  meets  wilh  the  most  desperate 
resistance.  We  are  lold  of  frequent  combats  between 
the  Crocodile  and  the  tiger.  All  creatures  of  the 
tiger  kind  are  conliaually  oppressed  by  a  parching 
thirst,  that  keeps  Ihem  in  ibe  vicinity  of  great  rivers, 
whither  they  descend  to  drink  very  frequendy.  It 
is  upon  these  occasions  that  they  are  seized  by  ihe 
Crocodile ;  and  they  die  not  unrevenged.  The  in- 
stant they  are  seized  upon,  they  turn  wilh  the  greatest 
agility,  and  force  their  claws  into  the  Crocodile's  eyes. 


rhile  he  plunges  witli  his  fierce  antagonist  into  the 
There  they  continue  to  struggle  for  some 
till  at  last  the  tiger  is  drowned. 


Tn  this  manner  the  Crocodile  seizes  and  destroys 
bU  animals,  and  is  eijoally  dreaded  by  all.  There 
no  animal,  but  man  alone,  that  can  combat  it  with 
iccess.  We  are  assured  by  Labal,  that  a  negro, 
pith  no  other  weapons  than  a  knife  in  his  band,  and 
Y  arm  wrapped  round  with  a  cow's  hide,  ven- 
ires boldly  to  attack  the  animal  in  his  own  element, 
s  soon  as  he  approaches  the  Cro<;odile,  he  presents 
9  left  arm,  which  tbe  animal  swallows  most  greedily ; 
It  slicking-  in  his  throat,  the  negro  has  time  to  give 
several  stabs  under  the  throat ;  and  the  water  also 
itting  in  at  the  mouth,  which  is  held  involuntarily 
)en,  the  creature  is  soon  bloated  up  as  big  as  a  tun, 
id  expires. 

Whatever  be  the  Irulh  of  these  accounts,  certain  it 
that  Crocodiles  are  taken  by  the  Siamese  in  great 
lUndance.  The  manner  of  taking  them  is,  by 
rowing  three  or  four  strong  nets  across  a  river,  at 
oper  distances  from  each  other;  ao  that,  if  the 
imal  breaks  through  the  first,  it  may  be  caught  by 
leoflhe  rest.   When  it  is  first  taken,  il  employs  its 
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tail  with  great  force;  but,  after  many  unsuccessful 
struggles,  it  is  at  last  exhausted.  Then  the  natives 
approach  their  prisoner  in  boats,  and  pierce  him 
with  their  weapons  in  the  most  tender  parls,  till  he 
is  weakened  with  the  loss  of  blood.  When  he  has 
done  stirring,  they  begin  by  lying  up  his  mouth, 
and,  with  the  same  cord,  they  fasten  his  head  to  his 
taO ;  which  last  they  bend  back  like  a  bow.  They 
are  not,  however,  yet  perfecOy  secure  from  his  fury ; 
but,  for  their  greater  safety,  they  tie  his  fore  feet,  as 
well  as  those  behind,  to  the  top  of  his  back. 

The  Crocodile,  thus  brought  into  subjection,  or 
bred  up  young,  is  used  to  divert  and  entertain  the 
great  men  of  the  East.  It  is  often  managed  like  a 
horse :  a  curb  is  put  into  its  mouth,  and  the  rider 
directs  it  as  he  thinks  proper.  Though  awkwardly 
formed,  it  does  not  fail  to  proceed  witji  some  degree 
of  swifbiess,  and  is  thought  to  move  as  fast  as  some 
of  the  most  unwieldy  of  our  own  animals,  the  hog 
or  the  cow. 

Along  the  rivers  of  Africa  this  auimal  is  sometimes 
taken  in  the  same  manner  as  the  shark.  Several 
Europeans  go  together  in  a  large  boat,  and  throw 
out  a  piece  of  beef  upon  a  hook  and  strong  fortified 
line,  which  the  Crocodile  seizing  and  swallowing,  ia 
drawn  along,  floundering  and  stru^Hng,  until  ita 
strength  is  quite  exhausted,  when  it  is  pierced  in 
the  belly,  which  is  its  tenderest  part;  and  thus,  after 
numberless  wounds,  is  drawn  ashore.  In  this  part 
of  the  world  also,  as  well  as  at  Siam,  the  Crocodile 
makes  an  object  of  savage  pomp,  near  (he  palaces  of 
their  monarchs.  Philips  informs  us,  that  at  Sabi, 
on  the  Slave  Coast,  there  are  two  pools  of  water  near 
the  royal  palace,  where  Crocodiles  are  bred,  us  we 
breed  carp  in  our  ponds  in  Europe. 
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There  is  a  very  powerful  ameU  of  musk  about  all 
,  these  animals.  Travellers  are  not  agi'eed  iu  wbat 
.  ipart  of  the  body  these  musk-bags  are  contained ; 
tut  the  moat  probable  opinion  ia,  tiiat  ihis  substance 
b  amassed  in  glands  under  the  lega  and  arms.  The 
■  Crocodile's  flesh  is,  at  best,  very  bad,  lough  eating; 
t  hut,  unless  the  musk-bags  be  separated,  it  ia  insup- 
portable. The  Negroes  themsehes  cannot  well  digest 
the  flesh ;  but  a  Crocodile's  egg  is  to  them  the  most 
■-delicate  morsel  in  the  world. 

All  Crocodiles  breed  near  fresh  waters;  and  for 
'4bis  purpose  the  female,  when  she  comes  to  lay, 
chooses  a  place  by  the  side  of  a  river  or  some  fresh- 
r  lake,  to  deposit  her  brood  in.  She  always 
pilches  upon  an  extensive  sandy  shore,  where  she 
'(Day  dig  a  hole  without  danger  of  detection  from  tlie 
(gronad  being  fresh  turned  up.  There  she  deposits 
^m  eighty  to  a  hundred  eggs,  of  the  size  of  a  lennis 
ball,  and  of  ihe  same  figure,  covered  with  a  tough, 
white  skin,  like  parchment.  She  lakes  above  an 
r  to  perform  this  task;  and  then  covering  up 
Ihe  place  so  artfully  that  it  can  scarcely  be  perceived, 
phe  goes  back,  to  return  again  the  next  day.  Upon 
ler  return,  with  the  same  precaution  as  before,  she 
lays  about  the  some  number  of  eggs ;  and  the  day 
following  also  a  like  number.  Thus,  having  depo- 
sited her  whole  quantity,  and  having  covered  them 
close  up  in  the  sand,  they  are  soon  vivified  by  the 
heat  of  the  sun  ;  and  at  the  end  of  thirty  days  the 
young  ones  begin  to  break  open  the  shell.  At  this 
time,  the  female  is  instinctively  taught  that  her 
young  ones  want  relief;  and  she  goes  upon  land,  to 
scratch  away  the  sand,  and  set  them  free.  Her  brood 
({uickly  avail  themselves  of  their  liberty ;  a  part  run 
unguided  to  the  water ;  another  part  ascend  the  back 
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of  the  female,  and  are  carried  thither  in  ] 
But  the  moment  they  arrive  at  the  water  all  nattuiil' 
connexion  ia  at  an  end.  The  whole  brood  scatter)' 
into  ditTerent  parts  of  the  bottom :  by  far  the  greatef 
number  are  destroyed;  and  the  rest  find  safely  ia* 
their  agility  or  minuteness. 

The  open-bellied  Crocodile  is  furnished  wilb  i^ 
false  belly,  like  the  opossum,  where  the  young-  creep 
out  and  in,  as  their  dangers  and  necessities  requinbf 
It  is  probable  that  this  open-bellied  Crocodile  is  vivU 
parous,  and  fosters  her  young-,  that  are  prematurely 
excluded,  in  this  setond  womb,  untd  ihey  come  l<* 
proper  maturity. 


THE  ALLIGATOR,  OR  AMERICAN  CROCODILE, 


Which  is  called  the  Cayman  hy  the  Indians, 
closely  allied  to  the  preceding  species;  the  principi 
ditTerence  between  them  being  that  its  head  and  p 
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of  its  neck  are  much  more  smooth  than  those  of  the 
latter^  and  that  its  snout  is  more  wide  and  flat,  and 
more  rounded  at  the  extremity.  The  usi\al  length 
of  the  Alligator  is  seventeen  or  eighteen  feet,  but  it 
sometimes  exceeds  this.  This  animal  is  a  native  of 
the  warmer  parts  of  America,  in  some  of  which  it  is 
astonishingly  numerous.  Its  voice  is  loud  and  dread, 
ful ;  and  its  musky  scent  is  sometimes  so  powerful 
as  to  be  exceedingly  offensive.  M.  Pages  tells  us 
that,  near  an  American  river,  which  was  thronged 
with  Alligators,  the  effluvia  was  so  strong  as  to 
impregnate  his  provisions  with  the  nauseous  effluvia 
of  rotten  musk.  Bertram,  in  his  Travels  through 
the  southern  states  of  North  America,  which  were 
published  in  1774,  has  given  an  amusing  account 
of  the  observations  which  he  made  on  the  Alligators 
in  the  river  St.  Juan,  in  East  Florida,  and  of  the 
dangers  to  which  he  was  exposed  from  these  amphi. 
bious  furies.  He  thus  describes  a  battle  between  two 
of  them :  "  Behold  him  rushing  forth  from  the  flags 
and  reeds !  His  enormous  body  swells ;  his  plaited 
tail,  brandished  high,  floats  upon  the  lake ;  the  waters, 
like  a  cataract,  descend  from  his  openingjaws ;  clouds 
of  smoke  issue  from  his  dilated  nostrils ;  the  earth 
trembles  with  his  thunder.  When  immediately,  from 
the  opposite  coast  of  the  Lagoon,  emerges  from  the 
deep  his  rival  champion.  They  suddenly  dart  upon 
each  other.  The  boiling  surface  of  the  lake  marks 
their  rapid  course,  and  a  terrible  conflict  commences. 
They  now  sink  to  the  bottom,  folded  together  in 
horrid  wreaths.  The  water  becomes  thick  and  dis- 
coloured. Again  they  sink,  when  the  contest  ends 
at  the  oozy  bottom  of  the  lake,  and  the  vanquished 
makes  a  hazardous  escape,  hiding  himself  in  the 
muddy  turbulent  waters  and  sedge  on  a  distant 
shore.'' 
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During  the  hot  months,  in  South  America,  these 
creatures  bury  themselves  in  the  mud.  and  become 
torpid.  J^.  de  Humboldt  gives  an  amusing  instance 
of  one  of  them  getting;  up  from  his  two  months'  r 
"  Sleeping  with  one  of  his  friends  on  a  bench  covered 
with  leather,  Don  Miguel,"  snys  he,  "  was  awakened 
early  in  the  morning  by  violent  Eba,ke8  and  a  horribto 
noise.  Clods  of  earth  were  thrown  into  (he  middle 
of  the  hut.  Presently  a  young  Crocodile,  Iwo  or 
three  feet  long,  issued  from  under  the  bed,  darted  at 
a  dog  that  lay  on  the  ihresfaold  of  the  door,  and, 
missing  him  in  tbe  impetuosity  of  his  spring,  ran 
towards  the  beach  to  attain  the  river.  On  examining 
tbe  spot  where  the  barbacon,  or  bedstead,  was  placed, 
the  cause  of  this  strange  adventure  was  easily  dis 
covered.  The  ground  was  disturbed  to  a  considerable 
depth.  It  was  dried  mud,  that  bad  covered  the  Cro- 
codile in  that  state  of  lethargy,  or  summer  sleep 
which  many  of  the  species  lie  during  the  absence  of 
the  rains  amid  the  Llanos.  The  noise  of  men  and 
horses,  perhaps  the  smell  of  the  dog,  had  awakened 
the  Crocodile.  The  hut  being  placed  at  the  edge  of 
the  pool,  and  inundated  during  part  of  the  year,  the 
Crocodile  had,  no  doubt,  entered  at  the  time  of  the 
inundations  of  the  Savannahs,  by  the  same  opening 
by  which  M.  Pozo  saw  it  go  out." 

The  habits  of  the  North  American  Alligator 
described  with  great  accuracy,  and  in  a  very  amusing 
manner,  by  Mr.  Audubon.  "  One  of  the  most  re- 
markable objects  connected  with  the  Natural  History 
of  America,  thai  attract  tbe  traveller's  eye  as  be 
cends  through  the  mouths  of  the  mighty  sea-like 
river  Mississippi,  is  the  Alligator.  There,  along  the 
muddy  shores,  and  on  the  lai^  floating  logs,  these 
animcds  are  seen  lying  stretched  at  full  length,  bask-  • 
ing  and  asleep,  or  crossing  lo  and  fro  the  stream  i\ 


low 
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'Vearcli  of  food,  with  the  head  only  out  oftlie  water. 

It  is  here  neither  wild  nor  stiy;  nor  is  it  the  very 

dangerous  animal  represented  by  travellers.     Bjt, 

you  details  that  probably  may  not  be  unin- 

i^ng,  I  shall  describe  their  more  private  haunts, 

id  relate  what  I  have  experienced  and  seen  respect- 

_  them  in  their  habits. 

"  In  Louisiana,  all  our  lagoons,  bayous,  creeks, 
ids,  lakes  and  rivers,  are  well  stocked  with  them ; 
found  wherever  there  is  a  sufficient  quantity 
water  to  hide  them,  or  to  furnish  them  with  food ; 
\d  they  continue  thus,  in  great  numbers,  as  high  as 
.ftie  mouth  of  the  Arkansas  River,  extending  east  to 
"Torth  Carolina,  and  as  far  west  as  I  have  penetrated. 
In  tlie  Red  River,  before  it  was  navigated  by  steam 
they  were  so  extremely  abundant  thai,  to 
hundreds  at  a  sight  along  the  shores,  or  on  the 
Immense  rafts  of  floating  or  stranded  timber,  was 
quite  a  common  occurrence,  the  smaller  on   the 
backs  of  the  larger,  groaning  and  uttering  their  bel- 
lowing noise,  like  thousands  of  irritated  bulls  about 
meet  in  fight,  but  all  so  careless  of  man  that, 
shot  at  or  positively  disturbed,  they  remained 
itionlesH,  suSering  boats  or  canoes  td'pass  within 
a  few  yards  of  them,  without  noticing  them  in  the 
least.   The  shores  are  yet  trampled  by  them  in  such 
a  manner,  that  their  large  tracks  are  seen  as  plentiful 
as  those  of  sheep  in  a  fold.   It  was  on  that  river  par- 
ticularly thousands  of  the  largest  size  were  killed, 
when  the  mania  of  having  shoes,  boots,  or  saddle- 
seats,  made  of  their  hides  lasted.     It  had  become  an 
article  of  trade,  and  many  of  the  squatters  and  stroll- 
ing Indians  followed  for  a  time  no  other  business. 
The  discovery  that  their  skins  are  not  sufficiently 
firm  and  close-grained  to  prevent  water  or  dampness 
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long,  put  a  stop  to  their  general  destruction,  which 
had  already  become  very  apparent.  The  leather 
prepared  from  these  skins  was  handsome  and  very 
pliant,  exhibiting  all  the  regular  lozenges  of  the 
scales,  and  able  to  receive  the  highest  degree  of 
polish  and  finishing. 

"  The  usual  motion  of  the  Alligator,  wheri  on 
land,  is  slow  and  slu^^h ;  it  is  a  kind  of  laboured 
crawling,  performed  by  moving  allernalcly  each  1^ 
in  the  manner  of  a  quadruped  when  walking,  scarce 
able  to  keep  up  their  weighty  bodies  from  dragging' 
on  the  earth,  and  leaving  the  track  of  their  long  t^< 
on  the  mud,  as  if  that  of  the  keel  of  a  small  vessel. 
Thus  they  emerge  from  the  water,  and  go  about  th« 
shores  and  the  woods,  or  the  fields,  in  search  of  food, 
or  of  a  different  place  of  abode,  or  one  of  safety  to 
deposit  their  eggs.  If,  at  such  limes,  when  at  all 
distant  from  the  water,  an  enemy  is  perceived  by 
them,  they  droop  and  lie  flat,  with  the 
ground,  watching  the  intruder's  movements  with 
their  eyes,  which  are  able  to  move  considerably 
round,  without  affecting  the  position  of  the  head. 
Should  a  man  then  approach  them,  they  do  not 
attempt  either  to  make  away  or  attack,  but  merely 
raise  their  body  from  the  ground  for  an  instant 
swelling  themselves,  and  issuing  a  dull  blowing,  not 
unlike  that  of  a  blacksmith's  bellows.  Not  thi 
danger  need  be  apprehended ;  then  you  eilhi 
them  with  ease,  or  leave  them.  But,  to  give  yon  a.' 
better  idea  of  the  slowness  of  their  movements  and 
progress  of  travels  on  land,  when  arrived  at  a  lai^ 
size,  say  twelve  or  fifteen  feet,  believe  me  whenlt«ll 
you,  that  having  found  one  in  the  morning,  fifty' 
yards  from  a  lake,  going  to  another  in  sight,  I  have 
left  him  unmolested,  hunted  through  the  BUrroupdj 
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swamps  all  the  day,  and  met  the  same  Alligator 
(ritbin  fire  hundred  yards  of  the  spot  when  return- 
camp  at  dusk.  On  ihis  account  they 
lEually  travel  during  the  night,  they  being  then  less 
ikely  to  l>e  disturbed,  and  having  a  better  chance  to 
Burprise  a  litter  of  pigs,  or  of  land  tortoises,  for 
prey. 

"  The  power  ofthe  Alligaloris  in  his  great  strength ; 
Mid  the  chief  means  of  his  attack  or  defence  is  his 
to  well  contrived  by  nature  to  supply  his 
krantE,  or  guai'd  him  from  danger,  that  it  reaches, 
ivhen  curved  into  half  a  circle,  his  enormous  mouth. 
Woe  be  to  him  who  g^es  within  the  reach  of  this 
liemendous  thrashing  instrument;    for  no  matter 

V  strong  or  muscular — if  human  he  must  suffer 
glt^eatly,  if  he  escapes  wilh  life.  The  monster,  as  he 
with  this,  forces  all  objects  within  the  circle 
towards  bis  jaws,  which,  as  the  tail  makes  a  motion, 
re  opened  to  their  full  stretch,  thrown  a  little  side- 
rays,  to  receive  the  object,  and,  like  battering-rams, 
io  bruise  it  shockingly  in  a  moment. 

"  The  Alligator,  when  after  prey  in  the  water,  or  at 
its  edge,  swima  so  slowly  towards  it,  as  not  to  ruffle 
tile  water.     It  approachestheobject  sideways,  body 

d  head  all  concealed,  till  sure  of  bis  stroke ;  then, 

.h  a  tremendous  blow,  as  quick  as  thought,  the 
Abject  is  secured,  as  I  described  before. 

'  When  Alligators  are  fishing,  the  flap|iing  of 

ir  tails  about  the  water  may  be  heard  at  half  a 
Itiile;  but,  to  describe  this  in  a  more  graphic  way, 
loffer  me  to  take  you  along  wilh  me,  in  one  of  my 
punting  excursions,  accompanied  by  friends  and 
tegroes.  In  the  immediate  neighbourhood  of  Bayou- 
in  the  Mississippi,  are  extensive  shallow  lakes 
9xul  morasses;- they  are  yearly  overflowed  by  the 
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dreadful  floods  of  that  river,  and  supplied  with 
myriads  of  lishes  of  miiiiy  kinds,  amongst  which 
trouts  are  moat  abundant,  white  perch,  cat  fish,  and 
alligator  gars,  or  devil  Jisb.  Thither,  in  the  early 
part  of  autumn,  when  the  beat  of  a  eouthem  sun 
has  exhaled  much  of  the  water,  the  squatter,  the 
planter,  the  hunter,  all  go  in  search  of  sport.  The 
lakes  are  then  about  two  feet  deep,  having  a  fine 
sandy  bottom;  frequently  much  grass  grows  in 
them,  bearing  crops  of  seed,  for  which  multitudes  of 
water-fowl  resort  to  those  places.  The  edges  of 
these  lakes  are  deep  swamps,  muddy  for  some  dis- 
tance, ovei^rown  with  heavy  large  timber,  princi- 
pally cypress,  bung  with  Spanish  beard,  and  tangled 
with  different  vines,  creeping  plants,  and  cane,  so 
as  to  render  them  almost  dark  during  the  day,  and 
very  difficult  to  the  hunter's  prioress.  Here  and 
there  in  the  lakes  are  small  islands,  with  clusters  of 
the  same  trees,  on  which  flocks  of  snake-birds,  wood, 
ducks,  and  different  species  of  herons,  build  their 
nesls.  Fishing-lines,  guns,  and  rifles,  some  salt, 
and  some  water,  are  all  the  hunters  take.  Two  ne- 
groes precede  them,  the  woods  are  crossed— the 
scampering  deer  is  seen — the  racoon  and  the  opos- 
sum cross  before  you — the  black,  the  gray,  and  the 
fox  squirrel,  are  heard  barking — here  on  a  tree  close 
at  hand  is  seen  an  old  male  pursuing  intensely  a 
younger  one;  he  seizes  it,  they  fight  desperaldy, 
but  the  older  attains  his  end,  vindt  etulralgjte  ju- 
niorem.  (Now,  my  dear  sirs,  if  this  is  not  mental 
power  illustrated,  what  shall  we  call  it?)  As  yoo 
proceed  further  on,  the  kmik  hunk  of  the  lesser 
ibis  is  heard  from  different  parts,  as  they  rise  from 
the  puddles  that  supply  them  with  crayfishes.  At 
hst  the  opening  of  the  lake  is  seen ;  it  has  now  be- 
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necessary  to  drag  oneself  nlong  through  the 
deep  mud,  making  the  best  of  the  way,  with  the 
head  bent,  through  the  small  brushy  growth,  caring 
about  nought  but  the  lock  of  your  g;un.  The  long 
narrow  ludian  canoe  kept  to  hunt  thoae  lakes,  and 
taken  into  them  during  the  fresh,  is  soon  launched, 
ftnd  ihe  party  seated  in  the  bottom,  is  paddled  or 
poled  in  search  of  water-game.  I'bere,  at  a  sight, 
liundreda  of  Alligators  are  seen  dispersed  over  all 
file  lake,  their  head,  and  all  the  upper  part  of  the 
iiody,  fioating  like  a  log,  and,  in  many  instances,  so 
lembling  one  that  it  requires  to  be  accustomed  to 
i  tfaem  to  know  the  distinction.  MilUons  of  the 
large  wood-ibis  ore  seen  wading  through  the  water, 
madding  it  up,  and  striking  deadly  blows  with  iheir 
bills  on  the  fish  within.  Here  are  a  hoard  of  blue 
lierous — the  sand-hill  crane  rises  with  hoarse  note — 
the  snake-bii'ds  are  perched  here  and  there  on  tbe 
xtead  timber  of  the  trees — the  cormorants  are  fishing 
.^—buzzards  and  carrion-crows  exhibit  a  mourning 
fa&in,  patiently  waiting  for  the  water  to  dry  and 
4eave  food  for  them,  and  far  in  the  horizon  the  eagle 
overtakes  a  devoted  wood-duck,  singled  from  the 
douded  flocks  that  have  been  bred  there.  It  is 
'Aen  that  you  see  and  hear  the  Alligator  at  his 
work, — each  lake  has  a  spot  deeper  than  the  rest, 
rendered  so  by  those  oninials  who  work  at  it,  and 
always  situate  at  the  lower  end  of  the  lake,  near  the 
conuecling  bayous,  that,  as  drainers,  pass  through 
all  those  lakes,  and  discharge  sometimes  many  miles 
below  where  the  water  had  made  its  entrance  above, 
thereby  ensuring  to  themselves  water  as  long  as  any 
will  remain.  This  is  called  by  the  hunters  the  Alli- 
gators' Hole.  You  see  them  there  lying  close  toge- 
ther.    The  fish  that  are  already  dying  by  thousands, 
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tbroagfa  the  insufferable  heat  and  Blench  of  the  water, 
and  the  wounds  of  the  different  winged  enemies 
constantly  in  pursuit  of  them,  resort  to  the  Alliga- 
tors' Hole  to  receive  refreshment,  with  a  hope  of 
finding  security  also,  ond  follow  down  the  little 
currents  flowing  through  the  connecting  sluices: 
but  no !  for,  as  the  water  recedes  in  the  lalie,  they 
are  hei%  confined.  The  Alligators  thrash  ihem  and 
devour  them  whenever  thej  feel  hungry,  while  the 
ibis  destroys  all  that  make  towards  the  shore.  By 
looking  attentively  on  this  spot,  you  plainly  see  the 
tails  of  the  Alligators  moving  to  and  fro,  splashing, 
and  now  and  then,  when  missing  a  fish,  throwing  it 
up  in  (he  air.  The  hunter,  anxious  to  prove  the 
value  of  his  rifle,  marks  one  of  the  eyes  of  the  lai^st 
Alligator,  and,  us  the  hair  trigger  is  touched,  the 
Alligator  dies.  Should  the  bull  strike  one  inch 
astray  from  the  eye,  the  animal  flounces,  rolls  over 
and  over,  beating  furiously  about  him  with  bis  tail, 
frightening  all  his  companions,  who  sink  imrae. 
diately,  whilst  the  fishes,  like  blades  of  burnished 
metal,  leup  in  all  directions  out  of  the  water,  so  ter- 
rified are  they  at  this  uproar'.  Another  and  another 
receives  the  shot  in  the  eye,  and  expires;  yet  those 
that  do  not  feel  the  fatal  bullet  pay  no  attention  to 
the  death  of  their  companions  till  the  hunter  ap- 
proache.s  very  close,  when  they  hide  themselves  for 
a  lew  moments  by  sinking  backwards. 

"  So  truly  gentle  are  the  Alligators  at  this  season, 
that  I  have  waded  through  such  lakes  in  company 
of  my  friend  Auguslin  Boui^eat,  Esq.  to  whom  I 

'  This  so  alanns  the  remaining  AltigKloTs.  tliat,  regulaily,  ia 
the  iiourse  of  the  foLJowing  night  every  one,  large  and  small,  re- 
moves 10  anoUier  hole,  going  lo  [t  by  water,  and  iirobably  for  ■ 
week  not  one  will  l>e  seen  tliete. 


■owe  much  inrormation,  merely  holding  a  slick  in 
one  hand  to  drive  them  off,  had  they  attempted  to 
'MtiLck  me.  Wlien  first  I  saw  this  way  of  travelling 
through  the  lakes,  waisl-deep,  soinetimes  with  hun- 
dreds of  these  animals  about  me,  I  acknowledge  to 
rou  that  I  felt  great  uneasiueES,  and  thought  it  fool- 
lardiness  to  do  so ;  but  my  friend,  who  is  a  most 
«xperienced  hunter  in  that  country,  removed  my 
fears  by  leading  the  way,  and,  after  a  few  days,  I 
thought  nothing  of  it  If  you  go  towards  the  head  of 
>lhe  Alligator,  there  is  no  danger,  and  you  may  safely 
Strike  it  with  a  club,  four  feet  long,  until  you  drive 
Itaway,  merely  watching  the  operations  of  the  point 
isf  the  tail,  that,  at  each  blow  you  give,  thrashes  to 
ight  and  left  most  furiously. 
The  drivers  of  cattle  from  ihe  Appelousae,  and 
'  of  mules  from  Mexico,  on  reaching  a  Ingoon 
tor  creek,  send  several  of  their  party  into  the  water, 
"  merely  each  with  a  club,  for  the  purpose  of 
^riving  away  the  Alligators  from  the  cattle;  and 

lO  may  then  see  men,  mules,  and  those  monsters, 

'  swimming  together,  the  men  striking  the  Alliga- 
'ioTB,  that  would  otherwise  attack  the  catde,  of  which 

ley  are  very  fond,  and  those  latter  hurrying  towards 
the  opposite  shores,  to  escape  those  powerful  ene- 
mies. They  will  swim  swiftly  after  a  dog,  or  a  deer, 
or  a  horse,  before  attempting  the  destruction  of  man, 
of  which  I  have  always  remarked  they  were  afraid, 
if  the  man  feared  not  them. 

"  Although  1  have  told  you  how  easily  an  Alligator 
may  be  killed  with  a  single  rifle  ball,  if  well  aimed, 
that  is  to  say,  if  it  strike  either  in  the  eye  or  very  im- 
mediately above  it,  yet  they  are  quite  as  difficult  lo 
bedestroyedif  not  shot  properly;  and,  to  give  you  an 
idea  of  this,  I  shall  mention  two  striking  facts. 
h3 


'iar, 


"  My  good  friend  Richard  Harlan,  M.D.  of  Phi 
Ittdelphia,  having  iulimated  a.  wish  lo  have  the  hearl 
of  one  of  these  animals  to  study  its  comparative 
anatomy,  I  one  afternoon  went  out  about  half  a  mile 
i'rom  the  plantation,  and,  seeing  an  Alligator  that  I 
thought  I  could  put  whole  into  a  hogshead  of  spirits, 
I  shot  it  immediately  on  the  skull  bone.  It  tumbled 
over  from  the  logon  which  it  had  been  basking  into 
the  water,  and,  with  the  assistance  of  two  negroes,  I 
had  it  out  in  a  few  minutes,  apparently  dead.  A 
strong  rope  was  fastened  round  its  neck,  and,  in  this 
condition,  I  had  it  dragged  home  across  logs,  thrown 
over  fences,  and  handled  without  the  least  fear. 
Some  young  ladies  there,  anxious  to  see  the  inside 
of  his  mouth,  requested  that  the  mouth  should  be 
propped  open  with  a  stick  put  vertically ;  this  was 
attempted,  but  at  this  instant  the  first  stunning  effect 
of  the  wound  was  over,  and  the  animal  thrashed  and 
snapped  its  jaws  furiously,  although  it  did  not  ad- 
vance a  foot.  The  rope  being  still  round  the  neck, 
I  had  it  thrown  over  a  strong  branch  of  a  tree  in  the 
yard,  and  hauled  the  poor  creature  up  swinging, 
free  from  all  about  it,  and  left  it  twisting  itself, 
and  scratching  with  its  fore  feet  to  disengage  the 
rope.  It  remained  in  this  condition  until  the  nest 
morning,  when  finding  it  still  alive,  though  very 
weak,  the  hogshead  of  spirits  was  put  under  it,  and 
the  Alligator  fairly  lowered  into  it  with  a  surge.  It 
twisted  about  a  little,  but  the  cooper  secured  the 
cask,  and  it  was  shipped  lo  Philadelphia,  where  it 
arrived  in  course. 

"Again.being  in  company  with  AugustinBourgeat, 
Esq.,  we  met  an  extraordinary  large  Alligator  in  the 
woods  whilst  bunting ;  and,  tor  the  sake  of  destruc- 
tion I  may  say,  we  alighted  IVuin  uur  horses,  uid 
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ispproached  wilb  full  ialeotion  to  kill  it.  The  Alli- 
gator was  pQt  between  us,  each  of  us  provided  with 
iftlong  stick  to  irritate  it;  and,  by  mating  it  turn  its 
iead  partly  on  one  side,  afford  us  the  means  of 
ishooting  it  immediately  behind  tbe  fore  leg  and 
through  the  heart.  We  both  dischaiged  five  heavy 
loads  of  duck-shot  into  its  body,  and  almost  all  into 
tbe  same  hole,  without  any  oilier  effect  than  that  of 
«xciling  regular  strokes  of  the  tail,  and  snapping  uf 
Ifae  jaws  at  each  discharge,  and  the  flow  of  a  great 
iquantiiy  of  blood  out  of  the  wound,  and  mouth,  and 
mostrilH  of  the  animal :  but  it  wan  slill  full  of  life 
«iid  vigour,  and  to  have  touched  it  with  the  band 
(would  have  been  madness;  but  as  we  were  anxious 
sure  it,  and  to  knock  off  gome  of  its  larger 
tteetb  to  make  powder  chargers,  it  was  shot  with  a 
gle  ball  just  above  the  eye,  when  it  bounded  a  ftw 
Snches  off  the  ground,  and  was  dead  when  it  reached 
lit  again.  Its  length  was  seventeen  feet;  it  was  ap- 
mrently  centuries  old  ;  many  of  its  teeth  measured 
■three  inches.  The  shot  taken  were  without  a  few 
feet  only  of  the  circle  that  we  knew  the  tail  could 
Iferm,  and  our  shots  went  en  masse. 

"  As  the  lakes  become  dry,  and  even  the  deeper 
ConnecUng  bayous  empty  themselves  into  the  rivers, 
'  3  Alligators  congregate  into  the  deepest  hole  in 
Vast  numbers;  and,  to  this  day,  in  such  places,  are 
•hot  for  the  sake  of  their  oil,  now  used  for  greasing 
the  machinery  of  steam-eugines  and  cotton-mtlJH, 
though  formerly,  when  indigo  was  made  in  Louisi- 
ana, tbe  oil  was  used  to  assuage  the  overflowing  of 
_,tbe  boiling  juice,  by  throwing  a  ladleful  into  the 
■  ;  whenever  this  was  about  to  lake  place.  The 
ators  are  caught  frequently  in  nets  by  fisher- 
.   they  then  come  without  struggling  to  ihu 
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shore,  and  are  killed  by  blows  on  the  head  given 
with  axes. 

"  When  autumn  has  Leightened  the  colouring  of 
the  folit^  of  our  woods,  and  the  air  Teels  more 
rarefied  during  the  nights  and  earlier  part  of  ifae 
day,  the  Alligators  leave  the  lakes  to  seek  for  winter 
quarters,  by  burrowing  under  the  roola  of  trees,  or 
covering  themselves  simply  with  forth  along  their 
edges.  They  become  then  very  languid  and  iu- 
active,  and,  at  this  period,  to  sit  or  ride  on  one 
would  not  be  more  difficult  than  for  a  child  to 
mount  his  wooden  rocking-horse.  The  negroes,  who 
now  kill  them,  put  all  danger  aside,  by  separating, 
at  one  blow  wilh  an  axe,  the  tail  from  the  body. 
They  are  aflerwards  cut  up  in  large  pieces,  and 
boiled  whole  in  a  good  quantity  of  water,  from  the 
surface  of  which  the  fat  is  collected  with  large  ladles. 
One  single  man  kills  ofleniimes  a  dozen  or  more  of 
large  Alligators  in  the  evening,  prepares  his  fire  in 
the  woods,  where  he  has  erected  a  camp  for  the  pur- 
pose, and  by  morning  has  ihe  oil  rendered. 

"  I  hare  frequently  been  very  much  amused  when 
Sshing  in  a  bayou,  where  Alligators  were  nume- 
rous, by  throwing  a  blown  bladder  on  the  water 
towards  the  nearest  to  me.  The  Alligator  makes  for 
it,  flaps  it  towards  its  mouth,  or  attempts  seizing  it 
at  once,  but  all  in  vain.  The  light  bladder  slides 
off;  in  a  few  minutes  many  Alligators  are  trying  to 
seize  this,  and  their  evolutions  are  quite  interesting, 
They  then  put  one  in  mind  of  a  crowd  of  boys  run- 
ning after  a  football.  A  black  bottle  is  sometimes 
thrown  also,  tightly  corked ;  but  the  Alligator  seizes 
this  easily,  and  you  hear  the  glass  give  way  under 
its  teeth  as  if  ground  in  a  coarse  mill.  They  are 
easily  caught  by  n^oes,  who  most  expertly  throw 


k  rope  over  their  heads  when  swimming  close  to 
^ore,  and  haul  them  out  instantly. 

"  But,  my  dear  sirs,  you  must  not  conclude  that 
Wligators  are  always  thus  easily  conquered ;  there 
I  a  season  when  they  are  dreadfully  dangerous ;  it 
I  (luring  spring;,  during  the  love  reason.  The 
aralera  have  again  submerged  the  low  countries; 
difficult  of  access;  (he  greater  poriion  of 
i^e  game  has  left  for  the  northern  latitudes;  the 
ladrupeda  have  retired  to  the  highlands;  and  the 
sat  of  passion,  joined  to  the  difficulty  of  procuring 
IRmmI,  render  these  animals  now  ferocious,  and  very 
considerably  more  active.  The  mates  have  dreadful 
Tghta  together,  both  in  the  water  and  on  the  land. 
Qlieir  strength  and  weight  adding  much  to  their 
:nt  courage,  exhibit  them  like  colossuses  wrest- 
At  this  time  no  man  swims  or  wades  among 
tiem;  they  are  usually  left  alone  at  this  season. 

"  About  the  first  days  of  June  the  female  prepares 
,  nest ;  a  place  is  chosen  forty  or  fifty  yartis  from 
tie  water,  in  thick  bramble  or  cane,  and  she  g^ithers 
wves,  sUcks,  and  rubbish  of  all  kinds,  to  form  a 
jbed  to  deposit  her  eggs ;  she  carries  the  materials  in 
liermouth,  as  a  hog  does  straw.  As  soon  as  a  proper 
~  !st  is  finished,  she  lays  about  ten  eggs,  then  covers 
lem  with  more  rubbish  and  mnd,  and  goes  on  de- 
Tsilingin  different  layers,  until  fifty  or  sixty  or  more 
jgs  are  laid.  The  whole  is  then  covered  up,  matted 
^d  tangled  with  long  grasses,  in  such  a  manner 
liiat  it  is  very  difficult  to  break  it  up.  These  eggs 
e  the  size  of  that  of  a  goose,  more  elongated,  and 
instead  of  being  contained  in  a  shell  are  in  abladder, 
or  thin  transparent  parchment  like  substance,  yielding 
to  the  pressure  of  the  fingers,  yet  resuming  its  shape 
at  once,  like  the  eggs  of  snakes  and  tortoises.    They 
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are  not  eaten  even  by  ht^s.  The  female  now  keeps 
watch  near  the  spot,  and  is  very  wary  and  ferocious, 
going  to  the  water  from  time  to  time  only  for  food. 
Her  nest  is  easily  discovered,  as  she  always  goes 
and  returns  the  same  way,  and  forms  quite  a  patb 
by  the  dra^ng  of  her  heavy  body.  The  heat  of 
the  nest,  from  its  forming  a  mass  of  putrescent  ma- 
nure, causes  the  hatching  of  the  eggs;  not  that  of  the 
Bun,  as  is  usually  believed. 

"  Some  European  writers  say,  that,  al  this  juncture, 
the  vultures  feed  on  the  eggs,  and  thereby  put  a  stop 
to  the  increase  of  those  animals.  In  the  United 
States,  I  assure  you,  it  is  not  so,  nor  can  it  be  so, 
were  the  vultures  ever  so  anxiously  inclined  ;  for,  as  ! 
I  have  told  you  before,  the  nest  ia  so  hard,  and 
matted  and  plastered  together,  that  a  man  needs 
his  superior  strength,  with  a  strong  sharp  stick,  to 
demolish  it.  Thelittle  Alligators,  as  soon  as  hatched, 
(and  they  all  break  shell  within  a  few  hours  from 
the  first  to  the  last^,  force  themselves  through,  and 
isGue  forth  all  beautiful,  lively,  and  as  brisk  as  lizards. 
The  female  leads  them  to  the  lake,  but  more  fre- 
quently into  small  detached  hayous  for  security  sake; 
for  now  the  males  if  they  can  get  at  them  devour 
them  by  hundreds,  and  the  wood  ibis  and  the  sand- 
hill cranes  also  feast  on  them. 

"  I  believe  that  the  growth  of  Alligators  takes  place 
very  slowly,  and  that  an  Alligator  of  twelve  feet  long, 
for  instance,  will  most  probably  be  fifty  or  more 
years  old.  My  reasons  for  believing  this  to  be  fact 
is  founded  on  many  experiments,  but  I  shall  relate 
to  you  one  made  by  my  friend  Boui^at.  That  gen-  . 
tleman,  anxious  to  send  some  Alligators  as  a  present 
to  an  acquaintance  in  New  York,  had  a  bag  of  young 
ones  quite  small  brought  to  his  house.    Tbey  wersf 
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put  on  the  floor,  to  show  llif  Indies  liowbeaulirul  they 
when  young.  One  accidentally  made  its  way 
loot  into  a  servant's  room,  and  lodged  ilseif  snug 
^tam  notice  in  an  old  shoe.  The  Alligator  was  not 
saed,  bnl,  upwards  of  twelve  months  after  this,  it 
s  discovered  about  the  house,  full  of  life,  and 
Apparently  scarcely  grown  bigger;  one  of  his  bro- 
iftera,  that  had  been  kept  in  a  tub  and  fed  plenti- 
Itally,  had  grown  only  a  few  in  h  dunn  he  san 
period. 

"  Few  animals  emit  a  sir  ng       d  u     h  n    h 
Alligator;  and,  when  it  has  a  n    d  a   a       a 
'wu  may  easily  discover  one  in  h    w    d    n  |        n 
fifty  or  sixty  yards  from  it.    Th       m  11      h    1 1 
Busky,  and  so  strong,  thai,  wh  n  n  h      m 

lufferable ;  but  this  I  never  p  n  n  ed  wh  n  h 
imal  is  in  the  water,  although  I  ha  »h  1  fi  I 
Jap,  been  so  very  close  to  them  as  h  w  h  k 
of  my  fishing  line  on  their  heads,  to  tease  them.  In 
""  e  that  I  have  killed  (and  I  assure  you  I  have 
laied  a  great  many),  wlien  opened,  to  see  the  eon- 
mis  of  the  stomach,  or  to  take  fresh  fish  out  of 
m,  I  have  regularly  found  round  masses  of  a 
ard  substance  resembling  petrified  wood.  These 
s  appeared  to  be  useful  to  the  animid  in  the 
s  of  digestion,  like  those  found  in  the  maws 
f  some  species  of  birds.  I  have  broken  some  of 
ivilb  a  hammer,  and  found  them  brittle,  and 
I  hard  as  stones,  which  they  outwardly  resemble. 
tnd,  08  neither  our  lakes  nor  rivers,  in  the  portion 
if  the  country  1  have  hunted  them  in,  afford  even  a 
pebble  as  large  as  a  common  egg,  1  have  not  been 
able  to  conceive  bow  they  are  procured  by  the  ani- 
mals, if  positively  stones,  or  by  what  power  wood 
COB  become  stone  in  their  stomachs." 
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Tbe  ancients  bave  described  a  lizavd  that  is  bred 
from  heat,  that  lives  in  the  flames,  and  feeds  upon 
fire,  as  its  proper  nourishment.  It  will  be  needless 
to  say  that  there  is  no  such  animal  existing ;  and 
that,  above  ail  others,  the  modei'n  Salamander  has 
the  smallest  affinity  to  such  an  animal.  The  fact  is, 
that,  when  the  animal  is  exposed  to  fire,  drops  of  a 
milky  fluid  ooze  through  all  the  pores  of  the  skin. 
The  same  circumstance,  however,  occurs  whenever 
it  is  handled.  This  fluid  appears  to  be  of  an  acrid 
nature. 

There  have  been  not  less  than  seven  sorts  of  this 
animal  described  by  Seba;  and  to  have  some  idea 
of  the  peculiarity  of  their  figure,  if  we  suppose  the 
tail  of  a  lizard  applied  to  the  body  of  a  frog,  we  shall 
not  be  far  from  precision. 

But  it  is  not  in  figure  that  this  animal  chiefl3r 
differs  from  the  rest  of  the  lizard  tribe.  In  con- 
formation it  is  unlike,  as  the  Salamander  is  produced 
alive  from  the  body  of  its  parent,  and  is  completely 
formed  the  moment  of  its  exclusion.  It  differs  front 
them  also  in  its  general  reputation  of  being  venom- 
ous; no  trials,  however,  that  have  been  hitherto 
made,  seem  to  confirm  the  truth  of  the  r^orl. 

The  Salamander  best  known  in  Europe,  is  from 
eight  to  eleven  inches  long;  usually  black,  spotted 
with  yellow ;  and,  when  taken  in  the  hand,  feeling 
cold  to  a  great  degree.  There  are  several  kinds. 
Our  black  Water  Newt  is  reckoned  among  the 
number.  Tbe  idle  report  of  its  being  inconsumable 
by  fire,  has  caused  many  of  these  poor  animak  to 
be  burnt ;  but  we  cannot  say  as  philomphicat  maiv . 
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K^ra;  since  scarce  any  pbilosaphCT  would  ihink  it 
BBecesaary  to  make  the  experiment.  Wlieo  thrown 
C.iBto  the  fire,  the  animal  is  seen  to  burst  with  (he 
llieatof  its  situation,  and  loejectits  fluids.  We  are 
■  lively  told  in  the  Philosophical  Transactions,  that 
^ithis  is  a  method  the  animal  takes  to  extinguish  the 
"flames. 

The  whole  of  the  lizard  kind  are  so  tenacious  of 
life,  that  they  will  live  several  hours  atVer  the  loss 
of  the  head:  they  also  sustain  the  want  of  food  in  a 
•  BOrprisiog manner.  Ooeof  them,  brought  from  (he 
{odiea,  lived  nine  months  without  any  other  food 
u  what  it  received  from  licking  a  piece  of  earlh, 
a  which  it  was  brought  over* ;  another  was  kept  by 
<Seba,  in  an  empty  vial,  for  six  months,  without  any 
Sourishment ;  and  Redi  talks  of  a  large  one,  brought 
1  Africa,  that  lived  for  eight  months,  without 
'  taking  any  nourishment  whatever.  Indeed,  as  many 
of  this  kind,  both  Salamanders  and  lizards,  are  tor- 
t»d,  or  nearly  so,  during  the  winter,  the  loss  of  their 
'fkppelite  for  so  long  a  time  ia  the  less  surprising.  If 
wetted  with  vinegar,  however,  or  sprinkled  with  pow- 
dered salt,  the  animal  soon  dies  in  convulsions. 

Directly  descending  from  the  crocodile,  in  this 
dass,  we  find  the  Cordyle,  the  Tockat,  and  the 
yEJUGUACU,  all  growing  less  in  the  order  in  which 
l^ey  are  named.  These  fill  up  the  chasm  to  be  found 
letween  the  crocodile  and  the  African  iguana. 

TBE  IGUANA, 

HiCH  desen-es  our  notice,  is  about  three  feet  long, 

id  the  body  about  as  thick  as  one's  thigh.    The 

covered  with  small  scales,  like  those  of  a 

•  Phil.TrBns.snii.  1661.  N.  SI.  Art.  7. 
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serpent;   and  llie  buck  is  ruroished  wilh  a  row  of 

prickleB  [bat  stand  up,  like  the  teelb  or  a  mv/.    Both 

the  jawB  are  full  of  very  sharp  teeth,  and  the  bite  iB 

daofrerous,  though  not  venomous.     The  n 

skin  banging  under  bis  throat,  which  reaches  down 

to  bis  breast;  and  when  displeased  he  puffs  it  op 

like  a  bladder:  he  is  one-tbird  larger  and  strongf 

than  the  female,  though  the  strength  of  either  avails 

them  little  towards  tbeir  defence.     The  males  s 

ash  coloured,  and  ibe  females  are  green. 

The  flesh  of  these  may  he  considered  as  I 
greatest  delicacy  of  Africa  and  America ;  and  the 
sportsmen  of  those  climates  go  out  to  hunt  the 
Iguana,  as  we  do  in  pursuit  of  the  pheasant  or  the 
hare.  In  the  beginning  of  the  season,  when  the 
great  floods  of  the  tropical  climates  are  passed  away, 
and  vegetation  starts  into  universal  verdure,  the 
sportsmen  are  seen,  wilh  a  noose  and  a  stick,  wan- 
dering  along  the  sides  of  the  rivers,  to  take  the 
Iguana.  This  animal,  though  apparently  formed 
for  combat,  is  the  most  harmless  creature  of  all  thti 
forest;  it  lives  among  the  trees,  or  sports  in 
water,  without  ever  offering  to  offend.  There,  bav 
fed  upon  the  flowers  of  the  mahot,  and  the  leaves  of 
the  mapou,  that  grow  along  the  banks  of  the  stream, 
it  goes  to  repose  upon  the  branches  oftbe  trees  tbot 
hang  over  ibe  water.  Upon  land,  the  animal  is 
swift  of  foot;  but  when  once  in  possession  of  a  tree, 
it  seems  conscious  of  the  security  of  its  situation, 
and  never  offers  to  stir.  There  the  sportsman  easily 
finds  it,  and  as  easily  fastens  bis  noose  round  its 
neck.  If  the  bead  be  placed  in  such  a  manner  that 
the  noose  cannot  readily  be  fastened,  by  hitting  the 
animal  a  blow  on  ibe  nose  with  a  stick,  it  lifts  the 
head,  and  offers  it  in  some  measure  to  ihe  noose. 


Hie  noose,   i 
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and  also  by  the  tail,  the  Iguana  is 
dragged  from  tlie  trees,  and  killed  by  repeated  blows 
on  the  head. 

THE  CIIAMEI.CON 


Is  a  very  difierent  animal ;  und  as  the  iguana  sati^ 
fies  the  appetites  of  the  epicure,  this  is  rather  the 
feast  of  the  philosopher.  It  was  once,  very  unphi- 
losopbically,  believed  tohove  the  power  of  subsisting 
(m  air  alone.  Like  the  crocodile,  this  little  onimid 
proceeds  from  an  egg;  and  it  also  nearly  resembles 
that  formidable  creature  in  form.  It  is  found  in  all 
tfae  warm  countries,  both  of  the  old  and  the  new 
;  world. 

»  The  head  of  a  large  Chameleon  is  almost  two  inches 
long;  and  thence  to  the  beginning  of  the  tail,  four 
And  a.  half;  the  tail  is  five  inches  long,  and  the  feet 
>oand  a  half;  the  thickness  of  the  body  is  different 
different  times ;  for  sometimes,  from  the  back  to 
le  belly  it  is  two  inches;  and  sometimes  but  one; 
blow  itself  up,  and  contract  itself  at  plea- 
snre.  This  swelling  and  contraction  is  not  only  of 
tbe  back  and  belly,  but  of  the  legs  and  tail. 

The  Chameleon  has  the  power  of  driving  ihe  air  it 
brealhee  over  every  part  of  the  body :  however,  it 
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only  getg  between  the  skin  and  ibe  muscles ;  for  the 
muscles  themselves  are  never  swollen.  The  skin  is 
very  cold  to  the  touch;  n.nd  though  the  animcd 
seems  so  lean,  there  is  no  feeling  the  beating  of  the 
heart.  The  surface  of  the  skin  is  unequal,  and  has 
a  grain  not  unlike  shagreen,  but  very  soil,  because 
each  eminence  is  as  smooth  as  if  il  were  polished. 
The  colour  of  all  these  eminences,  when  the  Chame- 
leon is  at  rest  in  a  shady  place,  is  of  a  bluish  gray : 
and  the  space  between  is  ofa  pale  red  and  yellow. 

But  when  the  animal  is  removed  into  the  sun, 
then  comes  the  wonderful  part  of  its  history.  At 
first,  it  appears  to  suffer  no  change  of  colour,  its 
grayish  spots  still  continuing  the  same :  but  the 
whole  surface  soon  seems  to  imbibe  the  rays  of  light; 
and  the  simple  colouring  of  the  body  changes  into  a 
variety  of  beautiful  hues.  Wherever  the  light  comes 
upon  the  body,  it  is  of  a  lawny  brown ;  but  that 
part  of  the  skin  on  which  the  sun  does  not  shine 
changes  into  several  brighter  colours,  pale  yellow, 
or  vivid  crimson;  which  form  spots  of  the  size  of 
half  one's  linger:  some  of  these  descend  from  the 
spine  half  way  down  the  back ;  and  others  appear 
on  the  aides,  arms,  and  tail.  Sumclimes  the  animal 
becomes  all  over  spotted  with  brown  spots,  of  a 
greeiusb  cast.  When  it  is  wrapped  up  in  a  white 
linen  cloth  for  two  or  three  minutes,  the  natural 
colour  becomes  much  lighter;  but  not  quite  white, 
as  some  authors  have  pretended ;  however,  it  must 
not  hence  be  concluded  that  the  Chameleon  assumes 
the  colour  of  the  objects  which  it  approaches;  this 
is  entirely  an  error,  and  probably  has  taken  its  rise 
from  the  continual  changes  it  appears  to  undergo. 

When  the  Chameleon  changes  place,  and  attempts 
to  descend  from  an  eminence,  it  moves  with  the 
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utmoat  precautiou,  advaocing  one  lug  very  delibe- 
lately  before  the  other,  alill  securing  ilself  by  holdiDg 
vhalever  it  can  grasp  by  tbe  tail.  Tt  seldom  opens 
the  moutb,  except  for  freah  air;  and,  when  that  is 
supplied,  disco>>ers  its  salisFaction  by  its  motions, 
and  the  frequent  changes  of  its  colour.  The  tongue 
is  sometimes  darted  out  aHer  its  prey,  which  are 
fiies;  and  this  is  as  long  as  the  whole  body.  Tbe 
eyes  are  remarkably  litde,  though  they  stand  out  of 
Ihe  head  ;  but  the  most  extraordinary  part  of  their 
conformation  is,  that  the  animal  oflen  moves  one 
eye,  when  the  other  is  entirely  at  rest ;  nay,  some- 
times one  eye  will  seem  to  look  directly  forward, 
vhile  the  other  looks  backward ;  and  one  will  look 
upwards,  while  tlie  other  regards  the  earth. 


THE  GREEN  I.I 


I  3'he  colouring  of  this  species  is  seen  in  its  greatest 
■  brilliancy  about  the  beginning  of  spring;  when, 
K<hfler  having  thrown  off  its  old  covering,  it  exposes 
I  ^  new  skin,  with  all  its  bright  enamelled  scales,  to 
I  the  getiial  warmth  of  the  sun's  rays,  which,  playing 
I  On  the  scales,  gild  them  with  undulating  reflections. 
r  The  upper  parts  of  the  body  are  of  a  beautiful  green, 
Liinore  or  less  variegated  with  yellow,  gray,  brown, 
I'  aod  even  sometimes  with  red ;  the  under  parts  being 
Islwajs  more  of  a  whitish  colour.  The  colours  of 
'  "a  species  are  subject  to  variety,  becoming  pale  at 
i2 
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cerlain  seasonsof  the  year,  and  mote  particularly  afler 
the  death  of  the  animal.  It  is  chiefly  in  the  warm 
countries  that  it  shines  with  all  its  superb  ornaments, 
like  gold  and  precious  stone.  In  these  regions  it 
grows  to  a  larger  size  than  in  more  temperate  coun- 
tries, heing  sometimes  found  thirty  inches  in  length. 
The  inhabitants  of  Africa  eat  the  flesh  of  this  animal. 
It  is  a  gentle  creature,  and,  if  taken  when  yonug, 
may  be  rendered  tame.  If  irritated,  however,  and 
driven  to  extremity,  it  will  defend  itself  against  a 
dog,  and  will  fasten  so  firmly  on  his  muzzle  as  to 
allow  itselfto  be  killed  rather  than  forego  its  hold. 

The  Green  Lizard  is  by  no  means  confined  to  the 
warmest  countries  of  both  continents ;  it  is  found 
likewise  in  temperate  regions,  though  it  is  there 
smaller  and  less  numerous.  It  is  not  even  unknown 
in  Sweden,  and  in  Kamtschatka ;  and  in  both  coun- 
tries, in  spite  of  its  beautiful  appearance,  it  is  looked 
on  by  the  inhabitants  with  horror,  from  some  strange 
superstitious  prejudices.  It  is  not  an  inhabitant  of 
this  country. 

To  the  class  of  lizards  we  may  refer  the  Dbagoi*, 
a  most  terrible  animal;  if  we  were  to  credit  the 
invention  of  fable  and  superstition.  Happily,  how- 
ever, such  rava^s  are  no  where  found  to  exist  at 
present;  and  the  whole  race  of  Dragons  is  dwindled 
down  to  the  flying  lizard,  a  little  harmless  creature, 
that  only  preys  upon  insects,  and  even  seems  to 
embellish  the  forest  with  its  beauty. 

THE  SIREN 

Is  a  creature  not  less  extraordinary.  It  is  the  only 
biped  in  this  class  of  animals.  In  Carolina  it  is 
called  the  Mud  Iguana,  as  it  is  chiefly  found  in 
muddy  and  swampy  pla 
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la  rather  famoua  for  the  faorror  which  it  excites  in 
the  inhabitants  of  Italy,  than  for  any  other  property. 
It  is  a.  defornied  brown  lizard,  somewhat  thicker  &nd 
rounder  than  other  lizards,  and  which,  like  our  eft, 
is  found  in  old  walls,  or  under  the  ruins  of  buildings. 
in  perusing  the  uccounts  of  naturalists  and  travel- 
lers, it  will  be  necessary  to  observe  the  diatinclion 
)>elween  this  animal  and  the  spider  which  is  called 
tarantula,  and  of  which  we  shall  apeak  when  we 
come  lo  treat  of  insects. 

The  last  animal  of  the  Lizard  kind  we  shall  nien- 

Ltion,  is  the  CnALCioiAN  Lizakd,  of  Aldrovandus, 
■ery  improperly  called  the  Seps,  by  modern  histo- 
This  animal  seems  to  mark  the  shade  that 
'Separates  the  Lizard  from  the  serpent  race.     It  bos 
four  legs,  like  the  Lizard ;  but  so  short,  as  to  be 
utterly   unserviceable  in  walking;   it  has  a  long 
slender  body,  like  the  serpent;  and  it  is  said  lo 
have  the  serpent's  malignity  also.    These  animals 
are  found  above  three  feet  long,  and  thick  in  propor- 
tion, with  a  lai^e  head,  and  pointed  snout.     The 
whole  body  is  covered  with  scales ;  and  the  belly  is 
white,  mixed  with  blue.    It  has  four  crooked  teeth, 
also  a  pointed  taU,  which,  however,  can  inflict  no 
'ound.     It  is  viviparous :  upon  the  whole,  it  appears 
bear  a  strong  athnity  to  the  viper;  and,  like  that 
imimal,  its  bite  may  be  dangerous. 
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CHAP.  XI. 

Of  Serpents, ,,0f  the  venomous  kind,,, Vipers,,, The  A^,,.T%e 
Rattlesnake „,The  Whip  Snake,., The  Jaimlus,„TheHt^morrhou 
...The  Seps,,,The  Coral  Snake.,, The  CobrorcapeUa.,. Serpents 
without  Venom. „The  Ringed  Snake,, .The  Blind  Worm.„Th€ 
Amphiebana.„The  Esculapian,,.The  Boyuna.,,The  Surinam 
Serpent. ..The  Prince  of  Serpents. „The  Gerenda...The  Great 
Boa... The  Indian  Boa... The  Aiuiconda.„The  Depona, 

In  none  of  the  countries  of  Europe  is  the  Serpent 
tribe  sufficiently  numerous  to  be  truly  terrible.  The 
venomous  malignity  also  that  has  been  ascribed  to 
European  Serpents  of  old,  is  now  utterly  unknown  ;^ 
there  are  not  above  three  or  four  kinds  that  are 
dangerous,  and  the  poison  of  all  operates  in  the 
same  manner.  A  burning  pain  in  the  part,  easily 
removeable  by  timely  applications,  is  the  worst 
effect  that  we  experience  from  the  bite  of  the  most 
venomous  Serpents  of  Europe. 

Though,  however,  Europe  be  happily  delivered 
from  these  reptiles,  in  the  warm  countries  that  lie 
within  the  tropics,  as  well  as  in  the  cold  regions  of 
the  north,  where  the  inhabitants  are  few,  the  Ser- 
pents propagate  in  equal  proportion.  All  along  the 
swampy  banks  of  the  rivers  Niger  and  Oroonoko, 
where  the  sun  is  hot,  the  forests  thick,  and  the  men 
but  few,  the  Serpents  cling  among  the  branches  of 
the  trees  in  infinite  numbers,  and  carry  on  an  un- 
ceasing war  against  all  other  animals  in  their  vicinity. 
Travellers  have  assured  us,  that  they  have  often  seen 
large  Snakes  twining  round  the  trunk  of  a  tall  tree, 
encompassing  it  like  a  wreath,  and  thus  rising  and 
descending  at  pleasure.  In  these  countries,  there- 
fore, the  serpent  is  too  formidable  to  become  an 
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<  object  of  cnriostty,  for  it  excites  much  more  violent 
eensatiotis. 

'6  not,  Iherefore,  to  reject,  as  wholly  fabulous, 

UB  by  the  ancients  of  the  terrible  de- 
vastations committed  fay  a  single  Serpent.  It  is  pro- 
Iwble,  in  early  times,  when  the  nrla  were  little  known, 
and  mankind  were  but  thinly  scattered  over  the 
earth,  that  Serpents,  continuing  undisturbed  pos- 
«  of  the  forest,  grew  to  an  amazing-  magnitude ; 
and  every  other  tribe  of  animals  fell  before  them. 
iWe  have  many  histories  of  antiquity,  presenting  us 
such  a  picture;  and  exhibiting  a  whole  nation  sink- 

k'ages  of  a  single  Serpent.  We  are 
told,  that  while  Regulus  led  liia  army  along  the 
banks  of  the  river  Bagrada,  in  Africa,  an  enormous 
Serpent  disputed  his  passage  over.  We  are  assured 
by  Pliny,  who  says  that  he  himself  saw  the  skin, 
that  it  was  a  hundred  and  twenty  feet  long,  and 
that  it  had  destroyed  many  of  the  army.  At  last, 
however,  the  battering  engines  were  brought  out 
ind  these  assailing  it  from  a  distance,  it 
was  soon  destroyed. 

With  respect  to  their  conformation,  all  Serpents 
Jfflve  a  very  wide  mouth,  in  proportion  to  the  size  of 
she  head  ;  and,  what  is  very  extraordinary,  they  can 
'jfape  and  swallow  the  head  of  another  animal  which 
b  three  times  as  big  as  their  own.  To  explain  this, 
it  must  be  observed,  that  the  jaws  of  this  animal  do 
not  open  as  ours,  in  the  manner  of  a  pair  of  hinges, 
i  bones  are  applied  to  bones,  and  play  upon 
''one  another ;  on  the  contrary,  the  Serpent's  jaws  are 
Ibeld  together  at  the  roots  by  a  stretching  muscular 
" "  ;  by  which  means  they  open  as  widely  as  the 
Ituimal  chooses  to  stretch  them,  and  admit  of  a  prey 
lunch  thicker  than  the  Snake's  own  body.     The 
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throat,  like  stretching  leallier,  dilates  to  admit  the 
morsel;  the  stomach  receives  it  in  part;  and  the 
rt^st  remains  ia  the  gullet,  till  putrefuction  and  the 
juices  of  the  Serpent's  body  unite  to  dissolve  it 

As  to  the  teeth,  we  shall  speak  more  of  them  when 
we  come  to  treat  of  ihe  Viper's  poison.  The  tongue 
in  all  these  animals  is  long  and  forky.  It  is  com> 
posed  of  two  long  fleshy  substances,  which  terminate 
in  sharp  points,  and  are  very  pliable.  Some  of  the 
Viper  kind  have  tongues  a  liAh  part  of  the  length 
of  their  bodies;  they  are  continually  darting  them 
out,  but  they  are  entirely  harmless,  and  only  terrify 
those  who  are  ignorant  of  the  real  situation  of  their 
I>oison. 

The  skin  iscomposedof  a  number  of  scales,  united 
to  each  other  by  a  transparent  membrane,  which 
grows  harder  as  it  grows  older,  until  the  animal 
changes  il,  which  is  generally  done  twice  a  year. 
Thia  cover  then  bursts  near  the  head,  and  the  Ser- 
pent creeps  from  it,  by  an  undulatory  motion,  in  a 
new  skin,  much  more  vivid  than  the  former.  As 
the  edges  of  the  foremost  scales  lie  over  the  ends  of 
their  following  scales,  so  those  edges,  when  the  scales 
are  erected,  which  the  animal  has  a  power  of  doing 
in  a  small  degree,  catch  in  the  ground,  like  the  nails 
in  the  wheel  of  a  chariot,  and  so  promote  and  faci- 
litate the  animal's  progressive  motion.  The  erecting 
these  scales  is  by  means  of  a  multitude  of  distinct 
muscles,  with  which  each  is  supplied,  and  one  end 
of  which  is  tacked  to  the  middle  of  the  foregoing. 

This  tribe  of  animals,  like  that  of  fishes,  seems  to 
have  no  bounds  put  to  its  growth  :  their  bones  are 
in  a  great  measure  cartil^inous,  and  they  are  con- 
sequently capable  of  great  extension;  the  older, 
therefore,  a  Serpent  becomes,  the  larger  it  grows; 
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Wid  09  they  seem  to  live  to  a  great  age,  they  n 


Leguat  assures  aa,  that  he  saw  a  Serpent  in  Java, 
Ihat  was  fifty  feet  long ;  and  Carli  mentions  their 
iwing  to  above  forty  feet.  Mr,  Wentworlh,  who 
i  large  concerns  at  Berhiee,  in  America,  assurea 
as,  that  in  that  country  they  grow  to  an  enormous 
length.  He  one  day  sent  out  a  soldier,  with  an 
tadian,  to  kill  a  wild  fowl  for  the  table ;  and  they 
accordingly  went  some  miles  from  the  fort:  in  pui- 
•ain^  their  game,  the  Indian,  who  generally  marchet! 
before,  beginning  to  tire,  went  to  rest  himself  upou 
the  fallen  trunk  of  a  tree,  as  he  supposed  it  lo  be  ; 
bntwhen  he  wasjustgoing  to  sit  down,  the  enormous 
Vtonster  began  to  move,  and  the  poor  savage,  per- 
ceiving that  he  had  approached  a  Liboya,  the  greatest 
tf  all  the  Serpent  kind,  dropped  down  in  an  agony. 
The  soldier,  who  perceived  at  some  distance  what 
Wl  happened,  levelled  at  the  Serpent's  head,  and, 
'  a  lucky  aim,  shot  it  dead :  however,  he  continued 
^^  H  fire,  until  he  was  assured  that  the  animal  was 
killed ;  and  then,  going'  up  to  rescue  his  companion, 
(rbo  was  fallen  motionless  by  its  side,  be,  to  his 
astonishment,  found  him  dead  likewise,  heiug  kUled 
y  the  fright.  Upon  his  return  to  the  fort,  and  tell- 
ig  what  had  happened,  Mr.  Wentworth  ordered  the 
loiimal  to  be  brought  up,  when  it  was  measured,  and 
&nnd  to  be  thirty-six  feet  long. 

In  the  East  Indies  they  grow  also  to  an  enormous 

;  particularly  in  the  island  of  Java,  where  we 

we  assured  that  one  of  tbem  will  destroy  and  devour 

)i  fauffalo.     In  a  letter  printed  in  the  German  Ephe- 

laeridea,  we  have  an  account  of  a  combat  between 

1  enormous  Serpent  and  a  buffalo,  by  a  person 

ho  aasares  us  that  he  was  himself  a  spectator. 
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The  Serpent  had,  for  some  time,  been  waiting  near 
the  brink  of  a  pool,  in  expectation  of  its  prey;  when 
a  buffalo  was  the  first  that  offered.  Having  darted 
upon  the  affrighted  animal,  it  instantly  began  to 
wrap  it  round  with  its  voluminous  twistings ;  and  at 
every  twist  the  bones  of  the  buffalo  were  heard  to 
crack  almost  as  loud  as  the  report  of  a  cannon.  It 
was  in  vain  that  the  poor  animal  struggled  and  bel- 
lowed ;  its  enormous  enemy  entwined  it  too  closely 
to  get  free ;  till  at  length,  all  its  bones  being  mashed 
to  pieces,  like  those  of  a  malefactor  on  ihe  wheel, 
and  the  whole  body  reduced  to  one  uniform  mass, 
the  Serpent  untwined  its  folds  to  swallow  its  prey 
at  leisure.  To  prepare  for  this,  and  in'  order  to  make 
the  body  slip  down  the  throat  more  readily,  it  was 
seen  to  lick  the  whole  body  over,  and  thus  cover  it 
with  its  mucus.  Il  then  began  to  swallow  it  at  that 
end  that  offered  least  resistance;  while  its  length  of 
body  was  dilated  to  receive  its  prey,  and  thus  took 
in  at  once  a  morsel  that  was  three  times  its  own 
thickness.  We  are  assured  by  travellers,  that  these  ' 
animals  are  ol\en  found  with  the  body  of  a  stag  in 
their  gullet,  whUe  the  boms,  which  they  are  unable 
to  swallow,  keep  sticking  out  at  their  mouths. 

But  it  is  happy  for  mankind  that  the  rapacity  of 
these  frightful  creatures  is  often  their  punishment; 
for,  whenever  any  of  the  Serpent  kind  have  goiged 
themselves  in  this  manner,  whenever  their  body  ia 
seen  particularly  distended  with  food,  they  then  be- 
come torpid,  and  may  be  approached  and  destroyed 
with  safety. 

Other  creatures  have  a  choice  in  their  provision ; 
but  the  Serpent  indiscriminately  preys  upon  all; 
the  buffalo,  the  tiger,  and  the  gazelle.  One  would 
think  that  the  porcupine's  quills  might  be  sufficient 
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ia  protect  it ;  but  whatever  lias  life  serves  to  appease 
the  hunger  of  these  devouring  treatures:  porcupines, 
vith  all  their  quills,  have  frequently  been  found  in 
beir  stomachs  when  killed  and  opened  ;  nay,  they 
most  frequently  are  seen  to  devour  each  other. 
But  though  these  animals  are,  above  alt  others, 
s  most  voracious;  and  though  the  morsel  which 
they  swallow  without  chewing  is,  greater  than  what 
any  other  creature,  either  by  land  or  water,  the  whale 
itself  not  excepted,  can  devour,  yet  no  animals  upon 
iCartb  bear  abstinence  so  long  as  tbey.  A  single  meal, 
jrilfa  many  of  the  snake  kind,  seems  to  be  the  adven- 
Hare  of  a  season ;  and  is  an  occurrence  for  which  they 
iBve  been  for  weeks,  nay,  somelimes  for  months,  in 
jmtient  expectation.  Their  prey  continues,  for  along 
luue,  partly  in  the  stomach,  partly  in  the  gullet ;  and 
<«  part  is  often  seen  hanging  out  of  the  mouth.  Tn 
ttiis  manner  it  digests  fay  degrees;  and  in  propor. 
'&m  as  the  part  below  is  dissolved,  the  part  above  is 
taken  in.  It  is  not  therefore  till  this  tedious  opem. 
■fion  is  entirely  performed,  that  the  Serpent  renews 
~  S  appetite  and  its  activity.  But  should  any  accident 
revent  it  from  Lssuing  once  more  from  its  cell,  it  still 
on  continue  to  bear  famine  for  weeks,  months,  nay, 
ibr  years  together.  Vipers  are  often  kept  in  boxes 
for  six  or  eight  months,  without  any  food  whatever: 
Und  there  are  little  Serpents  sometimes  sent  over  to 
Snrope,  from  Grand  Cairo,  that  live  for  several  years 
In  glasses,  and  never  eat  at  all,  nor  even  slain  the 
glass  with  their  excrement.  Thus  the  Serpent  tribe 
anite  in  themselves  two  very  opposite  qualities; 
JVonderful  abstinence,  and  yet  incredible  rapacity. 

Though  all  Serpents  are  amphibious,  some  arc 
tauch  fonder  of  the  water  than  others ;  and,  though 
katitute  of  Ens  or  gills,  remain  at  the  bottom,  or 
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swim  along  the  Burfuce  will)  great  ease.  They  can,  i 
howesei",  endure  to  live  in  fresh  water  only;  for  , 
salt  is  an  effectaal  bane  to  the  whole  tribe.  | 

Some  Serpents  have  a  most  horrible  fcetor  attend- 
ing them,  which  is  alone  capable  of  intimidating-  the      > 
brave.   This  proceeds  from  two  glands  near  the  vent, 
like  those  in  the  weasel  or  the  polecat;  and,  like  those 
animals,  in  proportion  as  they  are  excited  by  rage      I 
or  by  fear,  the  scent  grows  stronger.   It  would  seem, 
however,  that  such  Serpents  as  are  most  venomous      ' 
are  least  offensive  in  this  particular ;  since  the  Rattle-     ' 
snake  apd  the  Viper  have  no  smell  whatever:  nay,      | 
we  are  told  that  at  Calcutta  and  Cranganore,  in  the      j 
East  Indies,  there  are  some  very  noxious  Serpents,      | 
who  are  so  far  from  being  disagreeable,  that  their 
eKcrements  are  sought  a^er,  and  kept  as  the  most 
pleasing  perfume.     The  Esculapion  Serpent  is  also 
of  this  number. 

Some  Serpents  bring  forth  their  young  alive ;  as 
the  Viper ;  some  bring  forth  egga,  which  are  batched 
by  the  heat  of  their  situation ;  as  the  common  black 
Snake,  and  the  majority  of  the  Serpent  tribe.  When 
a  reader,  ignorant  of  anatomy,  is  told  that  some  of 
these  animals  produce  their  young  olive,  and  that 
some  produce  e^s  only,  he  is  apt  to  suppose  a  very 
great  difference  in  their  internal  conformation,  which 
makes  such  a  variety  in  their  manner  of  bringing 
forth.  But  this  is  not  the  case :  these  animals  are 
internally  alike,  in  whatever  manner  they  produce 
their  young;  and  the  variety  in  their  bringing  forth 
is  rather  a  slight  than  a  real  discrimination.  The 
only  difference  is,  that  the  Viper  hatches  her  egga, 
and  brings  them  to  maturity  within  her  body ;  the 
Snake  is  more  premature  in  her  productions,  and 
sends  her  eggs  into  the  light  some  time  before  the 
capable  of  leaving  the  shell.     Thus, 


if  eitbra  are  opened,  the  eggs  nil!  be  round  in  the 
iromb,  covered  with  their  membranous  shell,  and 
adhering  to  each  other,  like  large  beads  on  a  string. 
|n  the  e^a  of  both,  the  youog  ones  will  he  found, 
diough  at  different  stages  of  maturity :  those  of  the 
Viper  will  crawl  and  bile  the  moment  the  shell  that 
cncloBes  them  is  broken  open ;  those  of  the  Snake 

e  not  yet  arrived  at  their  perfect  form. 

Father  Labat  took  a  Serpent  of  (he  Viper  kind, 
that  was  nine  feet  long,  and  ordered  it  to  be  opened 
in  his  presence.  He  then  saw  the  manner  in  which 
ihe  eggs  of  these  animals  lie  in  the  womb.  la  this 
eceature  there  were  six  eggs,  each  of  the  size  of  a 
goose  egg,  but  longer,  more  pointed,  and  covered 
ffiilb  a  membranous  skin,  by  which  also  they  were 
United  to  each  other.  Each  of  these  eggs  contained 
from  thirteen  to  fifteen  young  ones,  about  six  inches 
long,  and  as  thick  as  a  goose  quill.  These  little 
migchievous  animals  were  no  sooner  let  loose  from 
shell,  than  Ihey  crept  about,  and  put  themselves 
'into  a  threatening  posture,  coiling  themselves  up, 
sod  biting  the  slick  with  which  he  was  destroying 
ftitem.  In  this  manner  he  killed  seventy-four  young 
those  that  were  contained  in  one  of  the  eggs 
escaped  at  the  place  where  the  female  was  killed, 
fcy  the  bursting  of  the  egg,  and  their  getting  among 
iie  bashes. 

The  last  distinction  that  we  shall  mention,  but  the 
'^ost  material  among  serpents,  is,  that  some  are 
some  inoffensive;  but  not  above  a 
(tenth  of  their  number  are  actually  venomous. 

"  a  these  noxious  qualities  in  the  Serpent  kind, 
'It  is  no  wonder  that  not  only  mau,  but  beasts  and 
^rds,  carry  on  an  unceoEing  war  against  them. 
tthe  ichneumon  of  the  Indians,  and  the  peccary  of 
America,  destroy  them  in  great  numbers.     These 
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animals  have  the  art  of  seizing  tbem  near  the  head ;  ' 
and  it  is  said  that  they  can  skin  them  with  great  ' 
dexterity.  The  vulture  and  the  eagle  also  prey 
upon  them  in  great  abundance  j  and  otlen,  sousing  , 
down  from  the  clouds,  drop  upon  a  long  Serpent,  i 
which  they  snatch  stru^Ung  and  writhing  in  the 
air.     Dogs  also  are  bred  up  to  oppose  them. 

Father  Feuillee  tells  us  that,  being  in  the  woods      ' 
of  Martinico,  he  was  attacked  by  a  large  Serpent,      I 
which  he  could  not  easily  avoid,  when  liia  dog  im-      , 
mediately  came  to  his  relief,  and  seized  the  assailant      ' 
with  great  courage.     The  Serpent  entwined  him,      ' 
ami  pressed  him  so  violently,  that  ihe  blood  came 
out  of  his  mouth,  and  yet  the  dog  never  ceased  till      I 
he  had  torn  it  in  pieces.     The  dog  was  not  sensible 
of  his  wounds  during  the  fight;  bul,  soon  after,  his 
bead  swelled  prodigiously,  and  he  lay  on  the  ground      I 
OS  dead.     But  his  master  having  found,  hard  by,  a 
banana  tree,  he  applied  its  j  uice,  mixed  with  treacle, 
to  the  wound ;  which  recovered  the  dog,  and  quickly 
healed  bis  sores. 

In  India  there  is  nothing  so  common  as  dancing 
Serpents,  which  are  carried  about  in  a  broad  flat 
vessel  somewhat  resembling  a  sieve.  These  erect  ' 
and  put  themselves  in  motion  at  the  word  of  com- 
mand. When  their  keeper  sings  a  slow  tune,  they 
seem  by  their  heads  to  keep  time ;  when  he  sings  a 
quicker  measure,  they  appear  to  move  more  brisk 
and  lively.  All  animals  have  a  certain  degree  of 
docility ;  and  we  find  that  Serpenla  themselves  can 
be  brought  to  move  and  approach  at  the  voice  of 
their  master.  From  this  trick  successfully  practised 
before  the  iguorani,  it  is  most  probable  has  arisen 
all  the  boasted  pretensions  which  some  have  made 
to  charming  of  Serpents ;  an  art  to  which  the  native 
Americans  pretend  at  this  very  day. 
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VENOMOUS  SERPENTS. 

.  In  all  countries,  the  poison  of  tlie  Serpent  ia  suf. 
ficienlly  formici able  to  deserve  notice,  and  to  excite 
our  attention  to  its  nature  and  elTects.  It  wiU  there- 
fore, in  the  first  place,  be  proper  to  describe  it8  seat 
in  the  animal,  as  also  the  instrument  by  which  the 
vound  is  made  and  the  poison  injected.  In  all  this 
venomoua  class  of  reptiles,  whether  the  Viper,  the 
Eattleanake,  or  the  Cobra  di  Capello,  there  are  two 
large  teeth  or  fangs  that  issue  from  the  upper  jaw, 
and  that  hang  out  beyond  the  lower.  The  rest  of 
_the  Snake  tribe  are  destitute  of  these ;  and  it  is  most 
probable  that  wherever  these  fangs  are  wanting  the 
mimal  is  harmless ;  on  the  contrary,  wherever  they 
Are  found,  it  is  to  be  avoided  as  the  most  pestilent 
enemy.  Our  first  great  attention,  therefore,  upon 
seeing  a  Serpent,  should  be  directed  to  the  teeth. 

,  The  Black  Snake,  the  I.iboya,  the  Blind  Worm,  and 
I  hundred  others  that  might  be  mentioned,  have 

I  -their  teeth  of  an  equal  size,  fixed  into  the  jaws,  and 
With  no  other  apparatus  for  inflicting  a  dangerous 
wound  than  a  dog  or  a  lizard ;  but  it  is  otherwise 
.with  the  venomous  tribe  we  are  now  describing; 
these  are  well  furaished,  not  only  with  a  laboratory, 
where  the  poison  is  formed,  hut  a  canal,  by  which  it 
is  conducted  to  the  jaw;  a  bag  under  the  tooth  for 
keeping  it  ready  for  every  occasion ;  and  also  an 
aperture  in  the  tooth  itself  for  injecting  it  into  the 

I  wound.  The  venom  contained  in  this  bag  ia  a  yel. 
iowish,  thick,  tasteless  liquor,  which  injected  into 
the  blood  is  death,  yet  which  may  be  swallowed 
without  any  danger. 

The  fangs  that  give  the  wound  are  laige  in  pro- 
k2 
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porlion  la  the  size  of  the  animul  that  bears  diem ; 
crooked,  yet  sharp  enough  to  inflict  a  ready  wound. 
They  grow  one  on  each  side,  and  sometimes  two, 
from  two  moveable  bones  in  the  upper  jaw,  which, 
by  sliding  backward  or  forward,  have  a  power  of 
erecting  or  depressing  the  teeth  at  pleasure.  In 
these  bones  are  also  fixed  many  teeth,  but  no  way 
venomous,  and  only  serving  to  take  and  hold  the 
animal's  prey.  If  a  Viper  inflicts  the  wound,  and 
the  remedy  be  neglected,  the  symptoms  are  not 
without  danger.  It  first  causes  an  acute  pain  in 
the  place  affected,  attended  with  a  swelling,  first  red, 
and  afterwards  livid.  To  this  succeed  great  sickness 
in  the  stomach,  bilious  and  convulsive  vomitings,  . 
cold  sweats,  pains  about  the  navel,  and  death  itself. 
Tbese  symptoms  are  much  more  violent,  and  succeed 
each  other  more  rapidly,  after  the  bile  of  a  Ratfle- 
snake ;  but  when  the  person  is  bit  by  the  Cobra  di 
Capello,  he  dies  in  an  hour,  his  whole  frame  being 
dissolved  into  a  putrid  mass  of  corruption. 

In  the  Eastern  and  Western  Indies,  the  number 
of  noxions  Serpents  is  various;  in  England,  the 
inhabitants  are  acquainted  only  with  one.  The  Viper 
is  the  only  animal  of  Great  Britain  whose  bite  is 
dangerous.  In  the  tropical  climates,  the  Rattle- 
snake, the  Whip  Snake,  and  the  Cobra  di  Capello, 
are  the  moat  formidable,  though  by  no  means  the 
most  common. 

THE  COMMON  EUROPEAN  VIPER. 

The  Common  Viper  is  a  native  of  many  parts  of 
Europe;  but  the  dry,  stony,  and  in  particular  the 
chalky  countries  abound  with  them.  In  the  East 
Indies  also  it  is  found,  and  varies  very  slightly  from 
that  which  belongs  to  Europe.  It  can  ccjually  sup- 
port the  vicissitudes  of  very  told  climates,  it  being 
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911  inhabitaDt  of  Sweden,  where  its  bite  i:;  nearly  as 
_  iroua  as  in  the  wanner  regions  of  Kurope ;  and 
likewise  of  Russia,  and  of  several  parts  of  Siberia, 
where  it  is  very  numerous,  as  the  superstitions  of 
the  people  deter  them  from  endeavouring  to  destroy 
this  noxious  reptile,  because  thai  thej  conceive  some 
terrible  disaster  will  follow  tbe  attempt.  This  animal 
flddom  grows  to  a.  greater  length  than  two  feet; 
though  Bometimes  they  are  found  above  three.  The 
ground  colour  of  their  bodies  is  a  dirty  yellow ;  that 
«f  the  female  is  deeper.  The  back  is  marked  the 
.vhol«  length  with  a  series  of  rhomboid  black  spola 


touching  coch  other  at  the  points;  the  sides  with 

triangular  ones :    the  belly  entirely  black.     It  is 

chiefly  distinguished  from  the  common  ringed  Snake 

by  the  colour,  which  in  the  latter  is  more  beautifully 

mottled,  as  well  as  by  the  head,  which  is  thicker 

than  the  body;  but  particularly  by  the  tail,  which, 

in  the  Viper,  though  it  ends  in  a  point,  does  not 

run  tapering  to  so  great  a  length  as  in  the  other. 

"When,  therefore,  other  distinctions  fail,  the  difference 

of  the  tail  can  be  discerned  at  a  single  glance. 

The  Viper  differs  from  most  other  Serpents  in 

;ing  much  slower,  as  also  in  excluding  its  young 

implelely  formed,  and  bringing  them  forth  alive. 

Xbe  kindness  of  Providence  seems  exerted  not  only 
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in  diminishing  liie  speed  b  I  the  fertility,  of 
this  dangerous  creature.  Tl  j  upl  n  May,  and 
ore  supposed  to  be  aboa  I  ee  m  □  h  before  they 
tring  forth,  and  have  seJd  m  b  In  eggs  at  a 
lime.  These  are  ofthe  s  f  a  bla  kb  I's  egg,  and 
chained  togelher  in  the  womb  like  a  string  of  beads. 
Each  egg  contains  from  one  to  four  yonng  ones ;  &a 
that  the  whole  of  a  brood  may  amount  to  about 
twenty  or  thirty.  They  continue  in  the  womb  till 
they  come  to  such  perfection  as  to  be  able  to  burst 
from  the  shell ;  and  they  are  said  by  theirown  efforts 
to  creep  from  their  confinement  into  the  open  air, 
where  they  continue  for  several  days  without  taking 
any  food  whatsoever.  When  they  are  in  danger, 
they  retreat  into  the  mouth  of  the  mother. 

The  Viper  is  capable  of  supporting  very  long  ab- 
stinence, it  being  known  that  some  have  been  kept 
in  a  boK  six  months  without  food;  yet  during  the 
whole  time  they  did  not  abate  of  their  vivacity. 
They  feed  only  a  small  part  of  the  year,  but  never 
during  their  confinement ;  for  if  mice,  their  favourite 
diet,  should  at  that  lime  be  thrown  into  their  bos, 
though  they  will  kill,  yet  they  will  never  eat  them. 
When  at  liberty,  they  remain  torpid  throughout 
the  winter;  yet,  when  confined,  have  never  been 
observed  to  take  their  annual  repose. 

Vipers  crawl  slowly  at  all  times,  and  in  (reneral 
only  attack  such  smaller  animals  as  are  their  usual 
food.  They  never  willingly  assail  man  or  the  lai^er 
animals,  except  when  wounded,  trampled  on,  or 
irritated,  when  they  become  furious,  and  arc  apt  to 
bite  severely.  From  the  firmer  manner  in  which 
their  spine  is  articulated,  ihey  are  unable  to  twist 
themselves  round  so  much  as  most  other  Serpents. 
It  is  only  the  head  that  they  can  turn  with  any  con- 
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.^emble  degree  of  tigility ;  owing  to  this  circum- 
Btance,  they  are  easUy  takeD.  For  this  purpose, 
some  persons  use  a  forked  slick,  to  fix  the  Viper  by 
the  neck;  and  then,  seizing  it  by  the  tail,  throw  it 
into  a  bog.  Others,  holding  down  its  head  with  the 
end  of  a  stick,  take  il  fast  in  the  left  hand  by  the 
neck ;  and  while  the  animal  makes  ineffectual  efforts 
to  defend  itself,  with  its  mouth  wide  open,  cut  out 
its  poisonous  fangs  with  a  pair  of  sctssars  or  a  knife : 
the  Viper,  after  this,  is  incapable  of  doing  injury, 
and  may  be  handled  with  perfect  safety.  The  English 
Viper-catchers  have  the  boldness  (o  seize  them  sud- 
denly by  the  neck,  or  even  by  the  tail,  with  their 
tiiands;  and  holding  them  tvilh  a  firm  gi^sp,  the 
animal  is  altogether  incapable  of  turning  itself  suf- 
■ficiently  to  bite  the  hand  that  holds  it  fasL 


THE  EGYPTIA^ 


Tmsis  said  lobe  theOfficinal  Viper  of  theEgyptians, 
and  is  by  some  supposed  to  be  the  Asp  of  Cleopatra, 
by  the  bite  of  which  that  high  spirited  princess  deter- 
inined  to  die,  rather  than  submit  to  be  carried  to  Rome 
'in  order  to  grace  the  triumph  of  Augustus,  Ilis  im- 
ported in  considerable  quantities  every  yeur  to  Venice 
^r  the  use  of  the  apothecaries  in  the  composition  of 
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theriaca,  and  for  other  purposes.     It  is  abundant  in 

Egypt ;  and  is  found  in  other  parts  of  Africa  as  well 
as  in  Asia.  It  is  from  twenty  inches  long  to  three 
feet  and  upwards,  variegated  with  rich  chestnut  brown 
spots  or  bands,  on  a  lighter  brown  ground,  the  scales 
remarkably  short,  close  sel,  and  hard ;  the  eyes  are 
vertical;  the  head  compressed,  and  covered  with 
very  minute  dark  brown  scales,  and  reddish  stripes. 
It  is  very  poisonous,  but  not  often  fatally  so.  The 
death  produced  by  its  bile  is  said  lo  be  speedy,  but 
devoid  of  pain. 

THE  EGYPTIAN  ASP. 

Tbis  animal  is  about  three  feet  in  length ;  the  head  is 
rather  lai^,  and  covered  with  small  carinated  scales, 
the  body  with  larger,  of  similar  structure :  the  colour 
is  pale  rufous  gray,  and  along  the  upper  parts  are 
three  longitudinal  ranges  of  deep  rufous  spots,  bor- 
dered with  block,  and  which  unite  or  become  con- 
fluent (owatds  the  tail,  in  such  a  manner  as  to  exhibit 
the  appearance  of  a  zigzag  band,  resembling  in  some 
degree  that  of  the  common  Viper:  the  under  parts 
of  a  dusky  colour,  marbled  with  dull  yellow ;  in  the 
structure  of  its  fangs  it  resembles  the  Viper,  and  ia 
said  to  be  equally  poisonous.  The  nose  is  termi- 
nated by  an  erect  wart-like  excrescence.  It  preys 
by  smell,  and  feeds  on  rats,  -mice,  lizards,  frogs, 
toads,  &.C. 

THE  WATER  VIPER. 

This  animal  is  a  native  of  Carolina,  and,  next  to  the 
rattle  snake,  is  the  largest  species  of  Serpent  in  that 
country.  It  is  of  an  ash  colour,  variegated  with 
yellow  spots.  Unlike  other  Vipers,  it  is  very  active, 
and  it  catches  fish  with  great  dexterity,   In  Bummer, 
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tiumbers  of  them  are  seen  lying  on  the  branches  of 
trees  which  hang  over  rivers,  waiting  to  surprise 
birds  or  fish,  and  they  often  drop  into  boats  on  the 
heads  of  the  men.  At  the  end  of  its  tail  is  a.  homy 
and  honnless  substance,  concerning  the  fatal  powers 
of  which  many  absurd  stories  have  been  told.  Its 
&ng  bite  is  said,  however,  to  be  as  venomous  as  that 
of  the  rattlesnake. 


HORNED  VIPER. 


The  Cerastes,  or  Horned  Viper,  which  commonly 
grows  to  the  length  of  about  a  foot  or  fifteen  inches, 
but  sometimes  more  than  two  feet,  is  distinguished 
tiy  a  pair  of  horns  or  curved  processes,  situated 
above  the  eyes,  and  pointing  forward  :  these  horns 
ifaave  nothiug  analogous  in  their  structure  to  the 
'liorns  of  quadrupeds,  and  are  by  no  means  to  be 
A>nBidered  in  the  light  of  either  offensive  or  defcn- 
■ive  weapons ;  they  are  moveable,  and  about  one- 
sixth  of  an  inch  long. 

The  head  of  the  Cerastes  is  flattened ;  the  muzzle 

^iek  and  short ;  the  eye  yellowish  green.   The  hind 

Dfut  of  theheadisnarrower  than  the  part  of  the  body 

which  it  is  attached.  The  scales  of  the  bead  are  of 

i  same  size  with  those  on  the  back,  or  only  a  little 
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less ;  and  all  the  scales  are  oval  with  a  longitudinal 
ridg-e.  The  general  colour  of  the  back  Ib  yellowish, 
with  irregular  spots  of  different  degrees  of  darkness, 
in  form  of  transverse  bands.  The  under  surface  of  the 
body  is  brighter.  The  Cerastes  inhabits  the  greatest 
part  of  the  eastern  continent,  especially  the  desert 
sandy  part  of  it.  It  abounds  in  the  three  Arabiaa, 
and  in  Africa.  In  Egypt  it  appears  to  be  partially 
domesticated,  as  it  will  enter  tfae  houses  when  the 
family  are  at  table,  pick  up  the  scattered  crumbs, 
and  retire  without  doing  injury  to  any  one. 

This  animal  can  endure  hunger  and  thirst  much 
longer  than  most  Serpents-  some  naturalists  assert 
that  it  con  exist  five  years  without  nourishment. 
But,  though  able  to  live  long  without  food,  these 
animals  are  extremely  voracious,  and  attack  small 
birds,  quadrupeds,  and  reptiles,  with  great  eagerness. 
Their  sl;in  is  capable  of  very  great  extension,  and 
tiiey  can  swallow  food  till  increased  to  twice  their 
ordinary  size;  and,  as  their  digestion  is  extremely 
slow,  they  become,  when  gorged,  quite  torpid  and 
motionless,  in  which  situation  they  are  very  easily 
killed. 

THE  LIFE-CONSUMING  VIPER. 

This  venomous  Serpent  well  deserves  the  above 
name ;  and  is  most  deservedly  dedicated  to  one  of 
the  fates,  on  account  of  the  violent  poison  which 
distils  from  its  murderous  fangs.  It  is  a  native  of 
the  burning  zone  of  Africa,  and  of  the  warm  regions 
of  South  America:  it  is  also  found  in  the  Island  oT 
Ceylon,  and  in  the  remote  provinces  of  Asia.  The 
ground  colour  is  a  8ilvei7  white,  variegated  with 
black  irregular  spots  and  blotches.  The  head  is 
broad,  and  the  mouth  large  and  blunt;  the  eyes  art 
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like  drops  of  pearl,  surrounded  wilh  a  green  iris ; 
the  Lead  is  cordated  with  quadruple  rows  of  trans- 
verse white  bead-like  lines,  passing  behind  the  eyes, 
on  a  black  ground  ;  the  scales  are  varied,  some  large 
And  shield-formed,  others  small  and  pointed,  and  all 
iiemarkahly  strong  and  close  set.  This  is  a  most  dan- 
gerous and  formidable  Serpent ;  its  poison,  though 
D  rapid  in  its  effects  as  some,  yet  causes  a  stu- 
pefaction of  the  mental  faculties,  a  wasting  of  the 
flesh  by  incurable  consumption,  and  finally  death. 

THE  FATAL  VIPER. 

animal  has  a  short  round  head,  and  a  large 
wide  mouth,  armed  with  four  curvated  teeth,  two  in 
each  jaw;  its  eyes  dart  fire;  and  its  bite  inflicts 
>  oniel  and  inevitable  death.  It  has  also  the  faculty 
of  erecting  its  scales  at  pleasure,  or  when  irritated, 
and  of  closing  them  again  with  a  rattling  noise. 
A  border  of  silver  white  scales  surrounds  the  mouth ; 
B  tongue  is  fleshy  and  forked,  which  the  creature 
n  protrude  to  a  great  length  when  offended ;  at 
which  time  it  also  shows  its  teeth  in  a  menacing 
posture,  like  a  snarling  dog,  and  thus  it  can  show 
or  conceal  its  fangs  at  pleasure,  The  scales  on  the 
upper  part  of  the  body  are  elegantly  speckled  with 
pale  yellow,  cinereous  gray,  black,  brown,  and  while, 
gjetening  most  superbly  in  the  sun.  It  is  a  native 
of  South  America,  atid  of  the  Island  of  Ceylon ;  it 
vill  attack  man  or  beast  with  great  fury,  erecting  its 
rarest,  and  darting  forward  with  singular  rapidity  and 
courage.  The  male  is  deeper  coloured  than  the 
le,  and  appears  lo  have  a  lai™;er  body  and  a 
more  slender  tail.  The  general  length  of  this  Snake 
IS  to  be  about  four  or  five  feet,  and  the  tail  is 
long  in  proportion  to  the  body. 


THE  ANNULATER  S 


H  The  ground  of  this  Snake  is  white,  wilh  brown 

F  transverse  bars,  which  are  straight  and  distinct  on 

the  hack,  but  run  into  one  another  on  the  belly. 
The  taU  is  slender,  and  has  two  ranges  of  imbricated 
scales  on  its  under  surface.  When  irritated,  or  pre- 
paring to  bile,  it  raises  up  the  fore  part  of  its  body, 
and  carries  its  head  in  a  bending  position.  It  is  a 
native  of  South  America,  and  there  arc  a  great 
number  of  elegant  varieties  of  it,  particularly  the 
large  Annulated  Snake  of  Surinam. 


1 


Is  bred  in  America,  and  in  no  part  of  the  Old  World. 
Some  are  as  thick  as  a  man's  leg,  and  six  feet  in 
length  ;  but  the  most  usual  size  is  from  four  to  five 
feet  long.  In  most  particulars  it  resembles  the  viper: 
it  differs,  bowever,  in  having  a  large  scale,  which 
hangs  like  a  penthouse  over  each  eye.  They  are  of 
an  orauge  tawny,  and  blackish  colour  on  the  back ; 
and  of  an  ash  colour  on  the  belly,  inclining  to  lead. 
The  male  may  be  readily  distinguished  from  the 
female,  by  a  black  velvet  spot  on  the  head,  and  by 
the  head  being  smaller  and  longer.    But  thai  which. 


Ill 

)>esides  their  superior  maiignity,  dtatinguishes  them 
from  all  other  animals,  is  their  rattle,  an  instrument 
lodged  in  their  tail,  by  which  they  make  such  a 
loud,  rattling  noise,  when  they  move,  that  their 
approach  may  readily  be  perceived,  and  the  dan^r 
•voided.  This  rattle,  which  is  placed  in  the  tail, 
Somewhat  resembles,  when  taken  from  the  body,  the 
curb  chain  of  a  bridle:  it  is  composed  of  several 
-Ihin,  hard,  hollow  bones,  linked  on  each  olher,  and 
tattling  upon  the  slightest  motion.  It  is  supposed 
^•>by  some  that  the  Snake  acquires  an  additional  bone 
■every  year;  and  that  from  this  itsage  may  be  precisely 
known :  however  this  may  be,  certain  it  is  that  the 
lyoung  Snakes  of  a  year  or  two  old  have  no  tattles  at 
allj  while  many  old  ones  have  been  killed,  that  had 
'■from  eleven  to  thirteen  joints  each.  They  shake  and 
Slake  a  noise  with  these  rattles  with  prodigious  quick- 
B  when  they  are  disturbed ;  however,  the  peccary 
and  the  vulture  are  no  way  terrified  at  the  sound, 
but  basten  at  the  signal  to  seize  the  Snake,  as  their 
pnost  favourite  prey. 

It  is  very  different  with  almost  every  other  ani. 
nsl.  The  certain  death  which  ensues  from  this 
lerrible  creature's  bite  makes  a  solitude  wherever 
It  is  heard.  It  moves  along  most  majestically ; 
'neither  seeking  to  offend  the  larger  animals,  nor 
,  fearing  their  insults.  If  unprovoked,  it  never  meddles 
■with  any  thing  but  its  natural  prey ;  but  when  acci- 
>dentally  trodden  upon,  or  pursued  to  be  deslroved, 
lit  then  makes  a  dreadful  and  desperate  defence.  It 
ierects  itself  upon  its  tail,  throws  back  its  head,  and 
'■  -ioflicls  the  wound  in  a  moment;  then  parls,  and 
inHicCs  a  second  wound :  after  which,  we  are  told 
by  some,  that  it  remains  torpid  and  inactive,  without 
even  attempting  to  escape. 
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The  very  instant  ttie  wound  is  inflidled,  though 
small  in  itself,  it  appeare  more  painful  than  the 
sting  of  a  bee.  This  pain,  which  is  so  suddenly 
felt,  far  from  ahating,  grows  every  moment  more 
excruciating  and  dangerous:  the  limb  swells;  the 
venom  reaches  the  head,  which  is  soon  of  a  mon- 
strous Eize;  the  eyes  are  red  and  fiery;  the  he.art 
beats  quick,  with  frequent  intermpliong;  the  pain 
becomes  insupportable,  and  some  expire  under  it 
in  five  or  six  hours;  but  others,  who  are  of  stronger 
constitutions,  survive  the  agony  for  a  few  hours 
longer,  only  to  sink  under  a  general  mortification 
which  ensues,  and  corrupts  the  whole  body. 

The  usual  motion  of  the  Rattlesnake  is  with  its 


head  to  the  ground.  When,  however,  it  is  alarmed, 
it  coils  its  body  into  a  circle,  with  its  head  erect,  and 
its  eyes  flaming  in  a  terrific  manner.  But  it  cannot 
pursue  rapidly,  and  has  no  power  of  springing  on 
its  enemy. 
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Rattlesnakes  are  viviparous,  producing  their 
young,  generally  about  twelve  in  number,  in  the 
montli  of  June,  and  by  September  these  acquire 
the  length  of  twelve  inches.  It  has  been  well  at- 
tested that  they  adopt  the  same  mode  of  preserving 
their  young  from  danger  as  that  attributed  to  the 
common  viper,  receiving  them  into  their  mouth  and 
swallowing  them.  It  is  believed  by  some  naturalists 
to  have  the  power  of  fascinating  its  prey  by  gazing 
at  it,  BO  as  to  render  it  incapable  of  flight,  but  others 
are  donbtful  as  to  this  being  a  facl.  The  probabiJiiy 
seems  to  he,  that  the  victim  is  prevented  from  escaping 
merely  by  the  extreme  terror  which  its  foniiidable 
enemy  inspires. 

A  Serpent,  called  the  Whii'  Snake,  is  still  more 
>us  than  the  former.  This  animal,  which  is 
B  native  of  the  East,  is  about  five  feet  long,  yet  not 
I  aiach  thicker  than  the  thong  of  a  coachman's  whip. 
I  It  is  exceedingly  venomous;  and  its  bite  is  said  to 
iJill  in  about  six  hours.  One  of  the  Jesuit  Mis- 
es,  happening  to  enter  an  Indian  pagoda, 
hat  he  took  to  be  a  whipcord  lying  on  the 
B floor, and  stooped  to  take  it  up;  but  upon  handling 
F  it,  what  was  his  surprise  to  find  that  it  was  animated, 
[  and  no  other  than  the  Whip  Snake,  of  which  he  had 
I  heard  snch  formidable  accounts.  Fortune,  however, 
seemed  favourable  to  him ;  for  he  grasped  it  by  the 
!,  so  that  it  had  no  power  to  bite  him,  and  only 
I  twisted  its  folds  up  his  arm.  In  this  manner  be 
I  held  it,  till  it  was  killed  by  those  who  came  to  his 
I  «8fiistance. 

To  this  fonnidahle  class  might  be  added,  the  .Ta- 
LcvLi'8  of  Jamaica,  one  of  the  swiftest  of  the  Serpent 
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kifld.    TheH£NO[iRHOis,BocaIled  from  tbehsiiior- 

rhages  which  its  bite  ia  said  to  produce;  the  Seps, 
whose  wound  is  very  venomous,  and  causes  the  part 
affected  to  corrupt  in  a  very  short  time ;  the  Coral 
Serpent,  which  is  red,  and  whose  bite  is  said  to  be 
fatal.  But  the  Cobra  di  Capello,  or  Hooded 
Serpent,  inflicts  the  most  deadly  and  incurable 
wounds.  Of  this  formidable  creature  there  are  five 
or  six  different  kinds ;  but  they  are  all  equally  dan- 
gerous, and  their  bite  is  followed  by  speedy  and 
certain  death.  It  is  from  three  to  eight  feet  long, 
with  two  large  fangs  hanging  out  of  the  upper  jaw. 
It  has  a  broad  neck,  and  a  mark  of  dark  brown  on 
the  forehead ;  which,  when  viewed  frontwise,  looks 
like  a  pair  of  spectacles ;  but  behind,  like  the  head 
of  a  cat.  The  eyes  are  fierce,  and  full  of  fire;  the 
head  ia  small,  and  the  nose  flat,  though  covered  with 
very  large  scdes,  of  a  yellowish  ash  colour;  the  skin 
is  while;  and  the  large  tumour  on  the  neck  is  flat, 
and  covered  with  oblong,  smooth  scales. 
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This  class  or  Serpents  all  want  Ihat  natural  me- 
chanism by  which  the  poisonous  tribe  inflict  such 
deadly  wounds :  they  have  no  glands  in  the  head 
for  preparing  venom  ;  no  conduits  for  conveying  it 
to  the  teeth ;  no  receptacles  there ;  no  hollow  in  the 
instrument  that  inflicts  the  wound.  Their  bite,  when 
the  teeth  happen  to  be  large  enough  to  penetrate  the 
skin,  for  in  general  they  are  too  snaaD  for  (his  pur- 
pose, is  attended  with  no  other  symptoms  than  ihoEe 
of  on  ordinary  puncture ;  and  many  of  this  tribe,  oa 
if  sensible  of  their  own  impotence,  cannot  be  pro- 
voked to  laie,  though  ever  so  rudely  assaulted.  They 
biss,  dart  out  their  forky  tongues,  erect  themselves 
on  ibe  toil,  and  call  up  dl  their  terrors  to  intimidate 
tbeir  aggressors,  but  seem  to  consider  their  teeth  as 
unnecessary  instruments  of  defence,  and  never  at- 
tempt to  use  them.  Even  among  the  largest  of  this 
itind,  the  teeth  are  never  employed  in  the  most 
desperate  engagements.  When  a  hare  or  a  bird  is 
caught,  the  teeth  may  serve  to  prevent  such  small 
game  from  escaping;  but,  wfaen  a  buffalo  or  a  tiger 
is  to  be  encountered,  it  is  by  the  strong  folds  of  the 
body,  by  the  fierce  verberations  of  the  tail,  that  the 
enemy  is  destroyed :  by  thus  twining  round,  and 
drawing  the  knot  with  convulsive  energy,  this  enor- 
mous reptile  breiiks  every  bone  in  the  quadruped's 
body,  and  then  at  one  morsel  devours  its  prey. 

Hence  we  may  distingui^  the  unvenomous  tribe 
into  two  kinds :  tirst,  into  those  which  ore  seldom 
found  of  any  considerable  magnitude,  and  that  never 
offend  animals  larger  and  more  powerful  than  them, 
laelves,  but  which  find  their  chief  protection  in  fliglit. 
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or  in  the  doubtfulness  of  their  fonn ;  secondly,  into 
auch  as  grow  to  an  enormous  size,  fear  no  eoemy, 
but  indiscriminately  attack  all  other  animals,  and 
devonr  them.  Of  the  first  kind  is  the  Common 
Ringed  Snake,  the  Blind  Worm,  the  Esculapian 
Serpent,  the  Amphisbaina,  and  several  others.  Of 
the  second,  the  Boas,  the  Anaconda,  and  the  De- 

THE  BLACK  OR  RINGED  SNAKE 


Is  the  largest  of  English  Serpenis,  sometimes  ex- 
ceeding four  feet  in  len<;lh.  The  neck  is  slender, 
the  middle  of  the  body  thick,  the  back  and  sides 
covered  with  small  scales ;  the  belly  with  oblong, 
narrow,  transverse  plates;  the  colour  of  the  back 
and  sides  is  of  a  dusky  brown ;  the  middle  of  the 
back  marked  with  two  rows  of  small  black  spots, 
running  from  the  head  to  the  tail;  the  plates  on  the 
belly  ai'e  dusky ;  the  scales  on  the  sides  are  of  a 
bluish  white ;  the  teeth  are  small  and  serrated,  lying 
on  each  side  of  the  jaw,  in  two  rows.  The  whole 
species  is  perfectly  inoffensive,  taking  shelter  in 
dunghills,  and  among  bashes  in  moist  places : 
whence  they  seldom  remove,  unless  in  the  midst  of 
the  day,  in  summer,  when  they  are  invited  out  by 
the  heat,  to  bask  themselves  in  the  snn. 

This  Snake  preys  upon  frogs,  insects,  worms,  mice, 
and  young  birds ;  and,  considering  the  smallnese  of 
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the  neck,  it  is  amazing  how  lai^e  ao  animal  it  will 
swallow.     It  is  said  to  be  particularly  fond  of  milk. 

The  Black  Snake  of  Virginia,  which  is  larger 
than  the  above,  and  generally  grows  to  six  feel  long, 
takes  a  prey  proportionable  to  its  size ;  partridges, 
chickens,  and  young  ducks.  It  is  generally  found 
in  the  neigtibourhood  of  the  hen-roost,  and  wilt  de. 
vour  the  eggs,  even  while  the  faen  is  sitting  upon 
them ;  these  it  swallows  whole ;  and  often,  after  it 
has  done  the  mischief,  will  coil  itself  round  in  the 
□est. 

The  whole  of  this  tribe  are  oviparous,  laying  eighty 
''or  a  hundred  eggs  at  a  lime,  in  dunghills  or  hot- 
beds; the  heat  of  which,  aided  by  that  of  the  sun, 
brings  them  to  maturity.  During  winter  they  lie 
tCH-pid,  in  banks,  or  hedges,  and  under  old  trees. 

THE  BLIND  WORM 

Is  another  harmless  reptile,  with  a  formidable  ap- 
fjearance.  The  us«^  length  of  this  species  is  eleven 
faches.  The  eyes  ore  red,  the  head  small,  (he  neck 
'«till  mor«  slender;  from  that  part  the  body  grows 
'i«addenly,  and  continuesof  an  equal  bulk  to  the  tail, 
'  which  ends  quite  blunt.  The  colour  of  the  hack  is 
icinereous,  marked  with  very  small  lines  composed 
'^kf  minute  black  specks.  The  motion  of  this  Serpent 
JB  slow ;  from  which,  and  from  the  smallness  of  the 
_'^es,  are  derived  its  name ;  some  calling  it  the  Slow, 
'.■mad  some  the  Blind  Worm.  Like  all  the  rest  of  the 
kind,  in  our  climates,  they  lie  torpid  during  the 
winter,  and  are  sometimes  found,  in  vast  numbers, 
twisted  together.  This  animal,  like  the  former,  is 
.perfectly  innocent ;  like  the  viper,  however,  it  brings 
forth  its  young  alive. 


Tms  species  grows  usually  lo  the  length  of  one  or 
two  feet,  of  which  the  tail  never  exceeds  an  inch,  or 
iin  inch  and  a  quarler.  It  is  from  the  extremities  of 
its  body  being  of  an  equal  thickness  that  it  derive 
its  name.  The  eyes  are  exceedingly  small,  and 
covered  in  such  a  manner  by  a  membrane,  as  to  be 
hardly  perceptible ;  from  which  circumslonce,  it  has 
been  called  the  Slind  Serpent.  The  top  of  the  bead 
is  coTCred  by  six  large  scales,  in  three  rows  of  two 
each ;  and  the  body  is  entirely  covered  with  smooth 
scales  of  an  almost  square  form,  arranged  in  regular 
transverse  rings.  It  has  a  hard  skin  of  nn  earthy 
colour. 

This  animal  is  found  in  India,  particularly  the 
Isle  of  Ceylon;  and  likewise  in  South  America.  Its 
habits  are  in  agreat  measure  unknown;  but  it  feeds 
on  earthworms,  beetles,  and  various  insects ;  it  is 
particularly  fond  of  devouring  ants ;  which  in  nuni' 
berlesa  legions  often  destroy  all  before  them,  leaving 
every  thing  desolate  as  if  destroyed  by  fire.  Having 
the  power  of  advancing  or  withdrawing  itself  without 
injury,  in  consequence  of  its  structure,  this  Serpent 
is  peculiarly  fitted  for  penetrating  into  the  snbter- 
s  retreats  of  ants,  worms,  and  other  insects-; 


and  ia  able  to  dig  deeper  than  any  oiher  Serpent,  its 
skin  being  very  hard,  and  its  muscles  very  strong. 
The  AmphisbEena  is 


THE  AQUATIC  V 


IS  species  is  a  native  of  India,  where  it  frequents 
Bwaippy  fields,  and  is  commonly  reckoned  a 

iter  Snake:  it  is  about  two  feet  nine  inches  in 
and  in  circumference  three  inches  and  a 
half:  the  head  is  rather  broad,  somewhat  depressed, 
and  laterally  compressed :  its  body  is  covered  with 
large  scales,  gradually  diminishing  towards  the  tail, 
which  is  eleven  inches  in  length,  slightly  carinated, 
tapering  very  gradually,  and  terminating  sharply. 
The  bead  is  of  a  dusky  hue;  the  rest  of  the  animal 
a  yellowish  brown,  wilh  numerous  round  black 
spots,  joined  by  narrow  fillets  regularly  disposed  in 
cdilique  rows,  a  few  scales  of  light  yellow  being  in- 
terqieised :  the  abdomen  yellowish  white. 

A.  Viper  of  this  kind  was  caught  in  the  Lake  of 
Aska^ly,  in  one  of  the  traps  employed  for  catching 
tels,  and  though  several  experiments  w»e  made 
with  a  stick  (D  try  to  irritate  it,  it  did  npt  either  hiss 
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or  snap ;  neither  was  it  provoked  to  bile  a  chicken, 
thongh  pecked  several  times  by  the  animal :  while  it 
lay  coiled  up,  a  chicken  properly  secured  was  laid 
upon  it,  but  it  continued  quiet,  without  attempting 
to  wreath  round  the  uhicken,  or  otherwise  to  annoy 
it;  and  when  the  bird  fluttered  and  struggled  to  get 
loose,  the  Snake,  as  if  afraid,  crept  away.  lis  for- 
bearance, however,  might  arise  from  its  hunger  being 
satisfied,  as  it  had  been  feeding  not  long  before  the 
experiment.  It  is,  however,  certainly  not  venomous, 
does  not  appear  to  be  irascible,  and  is  considered  by 
the  natives  to  be  harmless. 


Of  Italy  is  among  this  number.  It  is  there  suffered 
to  crawl  about  the  chambers,  and  often  gets  into  the 
beds  where  people  lie.  It  is  a  yellow  Serpent,  of 
about  an  ell  long ;  and,  though  innocent,  yet  will 
bite  when  exasperated.  They  are  said  to  be  gre^ 
destroyers  of  mice;  and  this  may  be  the  reason 
why  they  are  taken  under  human  protection.  The 
BoYUNA  of  Ceylon,  is  equally  a  favourite  among 
the  natives  j  and  they  consider  the  meeting  it  as  a 
sign  of  good  luck.  The  Surinam  Serpekt,  which 
some  improperly  call  the  Ammodyles,  is  equally 
harmless  and  desirable  among  the  savages  of  that 
part  of  the  world.  They  consider  themselves  as 
extremely  happy,  if  this  animal  comes  into  their 
huts.  The  colours  of  this  Serpent  are  so  many  and 
beautiful,  that  they  surpass  all  description;  and 
these,  perhaps,  are  the  chief  inducements  to  the 
savage,  tn  consider  its  visits  so  very  fortunate.  A 
still  greater  favourite  is  the  FaiNcE  of  Serpents,  a 
native  of  Japan,  that  has  not  its  equal  for  beauty. 
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'be  scales  which  cover  the  back  are  reddish,  finely 
I  sfaaded,  and  marbled  with  Itii^e  spots  of  irregular 
K^Hgures  mixed  with  black.  The  fore  part  of  the 
■  liead  is  covered  with  yellow;  the  forehead  marked 
T  with  a  black  marbled  streak,  and  the  eyes  handsome 
|wid  lively.  But  tho  Gehenda  of  the  East  Indies  is 
t'lhe  most  honoared  and  esteemed.  To  this  animal, 
I'wfaich  is  linely  spotted  with  various  colours,  the 
f  natives  of  Calicut  pay  divine  honours;  and,  while 
r>their  deity  lies  coiled  up,  which  is  its  usual  posture, 
K.lbe  people  fall  upon  their  faces  before  it,  with  stupid 
I  Adoration.  The  African  Gerenda  is  lai^er,  and  wor- 
ijisbiped  in  the  same  manner,  by  the  inhabitanis  of 
f.tiie  coasts  of  Mozambique. 

But  in  the  larger  tribe  of  Serpents  there  is  nothing 
Ibat  danger  to  be  apprehended.  This  formidable 
,  though  without  venom,  have  somelhiog  fright- 
ful in  their  colour,  as  well  as  their  size  and  form. 
They  want  that  vivid  hue,  with  which  the  savages 
are  so  much  pleased  in  the  lesser  kinds.     They  are 

I  all  found  of  a  dusky  colour,  with  large  teeth,  which 
tho! 


THE  GREAT  BO*. 


Jhe  Snakes  of  the  Boa  trihe  are  distinguished  from 
"those  of  olher  tribes  by  the  under  surface  of  ihe  tail 
being  covered  with  scuta  or  undivided  plates,  like 
those  on  the  belly,  and  by  having  no  rattle.  The 
individuals  are  strong,  but  not  venomous,  never 
attack  except  openly,  and  from  necessity,  and  con- 
^quer  by  dint  of  slrength.  Three  species  are  found 
'n  Asia,  the  others  belong  lo  the  warmer  parts  of  the 
Kw  continent. 


1 


122  NATURAL  HISTOnV. 

The  ground  colour  of  the  body  of  the  Greal  Boa, 
which  is  the  largest  and  strongest  of  the  Serpent 
race,  is  yellowish  gray,  on  which  is  distributed,  along 


the  back,  a  series  of  large,  chainlike,  reddish  brown, 
and  aomelimes  perfectly  red  varialions,  with  other 
small  and  more  irregular  marks  and  spots. 

The  Great  Boa  is  frequently  from  thirty  to  forty 
feet  in  length,  and  of  a  proportionate  thickness.  The 
rapacity  of  these  creatures  is  often  their  onm  de- 
struction :  for  whenever  they  seize  and  swallow  their 
prey,  tbey  seem  like  surfeited  gluttons,  unwieldy, 
stupid,  helpless,  and  sleepy.  They  at  the  some 
lime  seek  for  some  retreat,  where  they  may  lurk  for 
several  days  tt^ether,  and  digest  their  meal  in  safety. 
The  smallest  effort  will  then  destroy  them ;  they 
scarcely  can  make  any  reastance ;  and,  equally  un- 
qualified for  flight  or  opposition,  even  the  naked 
Indians  do  not  fear  to  assail  them.  But  it  is  other- 
wise  when  this  sleeping  interval  of  digestion  is  over; 
they  then  issue,  with  famished  appetites,  from  their 
retreats,  and  with  accumulated  terrors,  while  every 
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uniraal  of  ihe  forest  flies  from  their  presence.  One 
of  them  has  been  known  to  kill  and  deronr  a  buffalo. 
Having;  clailed  upon  the  affrighted  beast  [sAys  the 
narrator),  the  Serpent  instantly  began  to  wrap  him 
round  with  its  voluminous  twislinga;  and  at  every 
twist  the  bones  of  the  buffalo  were  heard  to  crack  as 
loud  as  the  report  of  a  gun.  It  was  in  vain  that  the 
aaimol  struggled  and  bellowed ;  its  enormous  enemy 
entwined  it  so  closely,  that  a.t  length  all  its  bones 
were  crushed  to  pieces,  like  those  of  a  malefactor  on 
the  wheel,  and  the  whole  body  was  reduced  to  one 
uniform  mass :  the  Serpent  then  untwined  its  folds, 
in  order  to  swallow  its  prey  at  leisure.    To  prepare 

\for  this,  and  also  to  make  it  slip  down  the  throiit 
more  smoothly,  it  was  seen  to  lick  the  whole  body 
over,  and  thus  to  cover  it  with  a  mucilaginous  sub- 
stance. It  then  began  to  swallow  it,  at  the  end  that 
offered  the  least  resistance;  and  in  the  act  of  swal. 
lowing,  the  throat  suffered  so  great  a  dilatation,  that 
it  took  in  at  once  a  substance  that  was  thrice  its  own 
thickness.  In  1799,  a  Malay  seaman  was  almost 
instantaneously  crushed  to  death,  in  the  island  of 
Celebes,  by  one  of  these  Serpents,  thirty  feet  in 
length,  which  seized  him  by  the  right  wrist,  and 
twined  round  his  head,  neck,  breast,  and  thigh. 


This  specimen  of  the  Boa,  which  appears  to  be  the 
Pedda  Poda  of  Dr.  Russell's  Indian  Serpents,  is  now 
to  be  seen  in  the  Tower.  It  grows  to  the  length  of 
fifteen  or  sixteen  feet.  There  are  two  hundred  and 
fifty-two  transverse  plates  on  the  under  surface  of 
the  body,  and  sixty-two  pairs  of  scales  beneath  Ihe 
tail.    The  bock  is  marked  with  a  series  of  lai^  cir- 


r 


ealu  brown  blotches  bordered  with  bkck ;  and  along^ 
tbe  sides  are  acaltered  numerous  smaller  spots. 


is  the  ground 


The  subject  of  the  wood  cut  is  a.  female.     She  not 
lon^  since,  nfler  having  been  for  more  than  two  years 


II  the  Tower  Menagerie,  produced  a  cluster  of  four, 
^n  or  fifteen  eggs.    None  of  tbem  were  batched. 


SCRrENTS  WITHOUT  VENtM 

f^e  mother  however     ei  meed  the  greatest  anMely 
1^  for  their  pres  rvation    coiling  herself  around  them 

m  the  form  of  a  coDe  of  which  her  head  was  the 
k  Bommit  and  guarding  them  from  e\lemal  injury 
L  Witb  truly  maternal  solicitude  They  were  visible 
U<Hily  when  she  was  occasionally  roused  in  which 
[case  she  mised  her  head  which  fonned  as  it  mere 
e  cover  of  the  recepticle  in  which  they  \ 

1  but  replaced  it  again  j,s  qun.kl>  aa  possible 

lllowiag  to  the  spectator  only  a  momentary  glaii 

i  her  cherished  treasure 


This  name,  which  appeals  to  be  of  Ceylor 
bos  been  popularly  applied  to  all  the  larger  and  more 
powerful  Snaltes.  The  animal  figured  above,  which 
is  now  in  the  Tower,  differs  in  no  very  remarkable 

Mints  from  the  Indian  Boa;  the  only  distinctions 

'  m2 
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between  them  consisting  in  the  lighter  colour,  the 
greater  comparative  size  of  the  head,  and  the  acute- 
uess  of  the  tail,  in  the  Anaconda. 


THE  DEPONA, 

To  this  class  of  large  Serpents  we  may  refer  the  De- 
pona,  a  native  of  Mexico,  with  a  very  large  head, 
and  great  jaws.  The  mouth  is  armed  with  cutting, 
crooked  teeth,  among  which  there  are  two  longer 
than  the  rest,  placed  in  the  fore  part  of  ihe  upper 
jaw,  but  very  different  from  the  fangs  of  the  viper. 
All  round  the  mouth  there  is  a  broad,  scaly  border; 
and  the  eyes  are  so  large,  that  they  give  it  a  very 
terrible  aspect.  The  forehead  is  covered  with  very 
large  scales,  on  which  are  placed  others,  that  are 
smaller,  curiously  ranged :  those  on  the  back  are 
grayish.  Each  side  of  the  belly  is  marbled  with 
large  square  spots,  of  a  chestnut  colour;  in  the 
middle  of  which  is  a  spot,  which  is  round  and  yel- 
low. They  avoid  the  sight  of  man;  and,  conse- 
quently, never  do  much  harm. 


CHAP.  xn. 

Of  Justct,  i«  general. ..Insects  u>U)wut  Wi>,gs...The  Spideh... 
Ilotm,  Garden,  WaadeTing,  Field,  and  MaHimeo  Spiders...Thi 
Water  Spider. ..The  TaTa«iuia...Tkt  Great  American  Spider... 
ITu  Barbari/  Spider...The  FtBA.-.Tft*  LoijBE...Tfce  Leaf  Louie 
...The  Bva...The  Wood  Lou»E...T?ie  Wateh  Fi£\...Th, 
Scorpion »,,77iB  CE^rnpa...The  Galtyworm.,.The  Luicu. 

Of  all  animated  beings,  man  offers  the  moat  wonder- 
ful variety  io  his  inteniEtl  conformation;  quadrupeds 
come  next ;  and  other  animals  foUow  is  proportion 
to  their  powers  or  their  excelleaciea.  Insects  seem, 
above  all  others,  the  most  imperfectly  formed;  from 
their  minuteness,  the  dissecting  knife  can  go  but  a 
short  way  in  the  investigation ;  but  one  thing  argues 
an  evident  imperfection ;  which  is,  that  many  of 
ibera  can  live  along  time,  though  deprived  of  those 
Oigans  which  are  necessary  to  life  in  the  higher 
vianka  of  nature.  Many  of  them  are  furnished  with 
fijnngs  and  a  heart  like  nobler  animals ;  yet  the  cater- 
■pillar  continues  to  live,  though  its  heart  and  lungs, 
,  which  is  oHen  the  case,  are  entirely  eaten  away. 
If  insects  be  considered  as  bearing  a  relation  to 
and  as  assisting  him  in  the  pleasures  or  neces- 
of  life,  they  will,  even  in  this  respect,  sink  in 
'llie  comparison  with  the  larger  tribes  of  nature.  It 
fe  true,  that  the  bee,  the  silkworm,  the  cochineal  fly, 
and  ifae  cantharides,  render  him  signal  services ;  but 
how  many  others  of  this  class  are  either  noxioas 
or  totally  unserviceable  to  him.  Even  in  thesecoun- 
Iries,  where  all  the  noxious  animals  have  been  re- 
duced by  repeated  asaidaity,  the  insect  tribes  still 
maintain  their  ground,  and  are  but  too  ollen  unwel- 
come intruders  upon  the  fruits  of  human  industry. 
put,  in  more  uncultivated  regions,  (heir  .annoyance 
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and  devastations  are  terrible.  What  an  uncomfort- 
able life  must  tbe  natives  lead  in  Lapland,  and  some 
parts  of  America,  where,  if  a  candle  be  lighted,  the 
insects  swarm  in  ancfa  abundance,  as  inataQtly  to 
extinguish  it  with  their  numbers ;  where  tbe  inha- 
bitants are  obliged  to  smear  tbeir  bodies  and  faces 
with  tar,  or  some  other  composition,  to  protect  them 
from  the  puncture  of  their  minute  enemies ;  where, 
though  milUons  are  destroyed,  famished  millions 
are  still  seen  to  succeed,  and  to  make  the  torture 


Yet,  while  we  are  thus  fixing  the  rank  of  a  certain 
class  of  animals,  it  seems  necessary  to  define  the 
nature  of  those  animals  which  are  thus  degraded. 
Definitions,  in  general,  produce  little  knowledge; 
but  here,  where  the  shades  of  nature  are  so  intimately 
blended,  some  discrimination  is  necessary  to  prevent 
confusion.  The  amallness  of  the  animal,  for  in- 
stance, does  not  constitute  an  insect ;  for  then,  many 
of  the  lizard  kind,  which  are  not  above  two  inches 
long,  would  come  under  this  denomination ;  and 
if  the  smaller  lizards,  why  not  the  crocodile,  which 
would  be  a  terrible  insect  indeed  ?  In  the  same  man- 
ner, smollness,  with  a  slow,  creeping  motion,  does 
not  constitute  an  insect;  for,  though  snails  might 
be  called  insects  with  some  propriety,  the  whole 
tribe  of  sea  shell  fish  would  then  have  equal  pr&. 
tensions,  and  very  troublesome  innovation  would 
be  brought  into  our  language,  which  is  already 
formed.  Excluding  such  animals,  therefore,  from 
the  insect  tribe,  we  may  define  insects  to  be  litlla 
animals  w'Uhtut  red  blood,  bones,  or  cartilagei,  fut- 
nilked  wilk  a  trunk,  or  else  a  month,  opening  leagtl^ 
tirite,  wilh  eyes  wliieh  they  are  incapable  of  covering, 
and  viilh  lungs  which  have  ihctr  openings  on  Iks  tides. 
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Ilia  definitioi]  c 
•tects,  whether  v 

.terpillar  or  bullerfly  slate,  whether  produced 
in  the  ordinary  method  of  geaeralion  between  male 
and  female,  or  from  an  animal  that  is  itself  both 
male  and  female,  or  from  the  same  animal  cut  into 
several  parts,  and  each  part  producing  a  perfect 
animal. 

In  a  cursory  inspection  of  the  insect  tribe,  the 
first  itnimals  that  oft'er  themselves  are  those  which 
Vant  wings,  that  appear  crawling'  about  on  every 
plant,  and  on  every  spot  of  earth  which  we  regard 
with  any  degree  of  attention.  Those  therefore  that 
never  have  wings,  but  creep  about  till  they  die,  may 
idered  as  constituting  the  first  class  of  in- 
'Vects.  All  these,  the  flea  and  the  wood-louse  only 
«tcep!ed,  ace  produced  from  an  egg;  and,  when 
ence  they  break  the  shell,  they  never  suffer  any  fur- 
Aer  change  of  form,  but  continue  to  grow  larger  till 
they  die.  The  second  order  of  insects  consists  of 
mich  as  have  wings:  but  which,  when  produced 
from  the  egg,  have  those  wings  cased  up  in  such  a 
aoanner  as  not  to  appear.  The  third  order  of  io' 
.Aects  is  of  the  moth  and  butterfly  kind.  The  fourth 
order  is  of  those  winged  insects  which  come  from  a 
'Worm,  instead  of  a  caterpillar,  and  yet  go  through 
.ichanges  similar  to  those  which  moths  and  butterflies 
to  undergo.  To  these  we  add,  as  a  fifth 
order,  a  numerous  tribe  lately  discovered,  to  which 
aaluralisls  havegiven  the  name  of  Zoophytes.  These 
4o  not  go  through  the  ordinary  forms  of  generation, 
but  may  be  propagated  by  dissection.  They  seem 
a  set  of  creatures  placed  between  animals  and  vege- 
tables, and  form  the  link  that  connects  animated 
and  insensible  nature. 


130  NATURAL  HISTOKV. 

"  The  struclure  of  insects  (says  the  author  of  the 
British  Naturulist)  is  altogether  a.  very  curious  mat- 
ter, at  least  a  matter  different  from  those  animal 
structures  with  which  we  are  most  familiar,  and 
which  we  are,  in  consequence,  apt  to  take  as  our 
standards.  They  are  all  aimulose  animals,  that  is, 
have  their  bodies  divided  across  into  a  ^eater  or 
smaller  number  of  rings  or  segments.  They  are 
without  a  spine,  or  any  thing  like  an  internal  skele- 
ton, and  thus  the  insertions  of  all  the  muscles,  by 
which  "their  parts  are  moved,  are  on  the  external 
covering,  which  is  to  them  at  once  both  skin  aud 
skeleton. 

"  That  skin,  though  it  do  not  contain,  even  ia 
those  that  hare  it  the  hardest,  carbonate  of  lime, 
like  the  crusts  of  crabs  and  lobsters,  and  the  sheila 
of  oysters  and  snails,  is  yet  more  like  a  homy  sub- 
stance than  the  skin  of  those  thot  we  call  the  more 
perfect  animals.  The  substance  in  the  skin  of  the 
more  perfect  animals,  which  the  covering  of  insects 
the  most  nearly  resembles,  is  the  epidermis,  or  scar& 
skin ;  and  there  is  no  appearance  of  vessels  in  its 
structure,  or  of  a  mucous  net  or  true  skin.  In  its 
composition,  it  is  a  good  deal  like  horn,  though  it 
is  not  fibrous,  like  that  substance.  It  also  varies  in 
hardness,  beinj;;  in  some  as  hard  as  horn,  and  in 
others  as  flexible  as  leather ;  in  some  too,  it  is  elastic, 
and  may  he  bent  considerably  and  resume  its  form, 
whUe  in  others  it  is  exceedingly  brittle.  The  pin- 
cers, stings,  claws,  mandibles,  and  all  the  grasping, 
cutting,  and  piercing  organs  of  insects,  are  formed 
of  the  same  substance,  though  thickened  and  harden- 
ed where  necessary,  aud  also  sodened  into  pads  and 
suckers  where  these  are  required  ;  as  on  the  feet  of 
those  insects  which  retain  their  hold  upon  polished 
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Itairfaces,  and  those  that  are  perpendicular  or  in- 
Terted,  without  the  aid  of  claws.  All  these,  even  to 
tfae  minute  hairs  with  which  the  bodies  of  insects  are 
covered — as  in  those  that  form  the  fur  of  the  mole 
cricket,  are  without  any  insertion  of  new  substance, 
merely  elongations  of  the  general  covering,  by  which 
he  delicate  structure  of  the  insect  is  kept 
together ;  and  those  that  burrow  in  the  earth,  or 
bore  into  wood  or  stone,  for  the  purpose  of  a  dwelling 
for  themselves,  or  a  nidus  for  their  offspring,  never 
have  the  most  delicate  hair — even  that  which  re- 
quires the  assistance  of  a  powerful  microscope  before 
be  seen — abraded  by  the  hard  substances 
which  they  have  to  encounter.  Those  which  borrow 
in  the  mud,  too,  even  though  their  bodies  he  furry, 
'aeldom  have  the  mud  adhering  to  them  ;  and  those 
i&at  are  smooth  have  so  exquisite  a  polish,  that  they 
;«re  nearly  proof  against  the  action  of  the  water.  We 
*  not  aware,  indeed,  of  any  surface  so  perfecdy 
looth  as  that  of  the  covering  of  some  insects.  This 
iVnbstance,  also,  admits  of  every  degree  of  colour  and 
iparency.  The  homy  coats  that  protect  the 
ifixed  eyes  of  insects  from  external  injury,  are,  in 
le  instances,  as  colourless  as  the  air  itself;  whUe 
>ther  parts  of  them  we  meet  with  hues,  which 
only  defy  all  the  imitations  of  art,  but  are  quite 
■unrivalled  among  the  works  of  nature.  We  also 
h  an  iridescence  or  play  of  colours,  arising 
from  the  light  being  differently  reflected  ;  but,  gene. 
rally  speaking,  that  is  mere  difference  of  reflection 
from  the  surface,  and  not  refraction  from  the  inner 
parts  of  the  covering.  It  is  the  varying  colour  of 
the  pigeon's  neck,  or  of  shot  silk,  and  not  that  of 
a  mother^^f-pearl  shell  on  an  opal, — it  arises  from 
minute  surfaces  of  different  colours  intermixed,  and 
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not  from  laminee  or  plates,  of  different  texture  and 
transparency,  placed  the  one  over  tbe  other.  In 
short,  it  is  probably  the  most  plastic,  and  therefore 
tbe  most  curious  substance  in  nature,  being  of  all 
hues  and  all  consistencies,  and  adaptable  to  all  pur- 
poses; and  yet  in  its  composition  always  the  same. 
It  forms  the  fine  down  or  feathers  upon  the  moth 
and  butterfly,  the  large  nervous  wings  of  the  dragon- 
fly, the  sting  of  the  bee,  the  crust  of  the  beetle;  and 
it  is  very  doubtful  whether  it  does  not  also  form  the 
web  of  the  spider,  and  e?en  the  cocoon  of  the  silk-  I 

"  But  there  is  a  further  uniformity  of  purpose  in 
the  muscular  structure  of  iusecla — in  those  organs 
that  move  their  little  feet,  their  win^s,  their  jaws, 
and  their  wonderful  anlennte  or  feelers.  Those 
muscles,  downward  as  far  as  the  microscope  can 
follow  them,  are  of  the  same  fibrous  texture  as  the 
muscles  of  lai^e  animals ;  but  as  they  do  not,  like 
these,  move  over  internal  fulcrum  bones,  they  tOK 
without  tendons,  and  have  their  fibres  inserted  im- 
mediately into  the  covering  or  crust, 

"  The  body  of  an  insect  was,  by  Linnfeus,  regarded 
as  made  up  of  three  parts, — the  head,  the  trunk,  and 
the  abdomen;  but  as  the  middle  part,  or  trunk, 
consists  of  two  distinct  portions,  more  modem  natu- 
ralists have  considered  the  whole  body  as  made  up 
of  four, — the  head,  the  thorax,  the  breast,  and  the 
abdomen.  The  relative  proportions  of  those  parts, 
and  also  the  mode  and  magnitude  of  the  articula- 
tions, by  which  they  are  jointed  to  each  other,  differ 
much  in  the  different  species.  The  articulation  of 
the  head  with  the  thorax  can  always  be  determined, 
and  so  can  the  division  of  the  others,  if  not  by  the 
articulation,  at  least  by  the  aunuli  or  rings.    What. 


OF  INSECTS  IN  GENERAL.  133 

ever  may  be  their  dimensions,  or  the  mode  in  which 
they  are  joined  together,  the  first  ring  behind  the 

id  is  the  thorax,  the  second  the  breast,  and  all 
remainder,  however  many  rings  there  may  be, 
the  abdomen. 

'  The  head,  as  is  the  case  with  other  animals, 
contains  the  mouth  and  the  organs  or  the  senses : 
the  only  ones  of  which  the  functions  or  the  plan  is 
known  with  certainty,  are  the  eyes,  and  the  antennte 
r  feelers,  which  laat  are  conceived  to  be  more  par- 
ticnlarly  organs  of  touch.  The  muscles  that  move 
the  head  take  their  rise  near  the  abdominal  ex- 
tremity of  the  trunk,  and  have  their  insertion  within 
the  occipilal  opening.  They  are  inserted  in  the 
direction  towaiis  which  they  move  the  head,  and 
have  their  origin  at  the  opposite  side  of  the  trunk, 
o  that  they  cross  the  trunk  inside  diagonally  -  and 
they  produce  their  motion  by  contraction,  the  same 
as  the  muscles  of  quadrupeds.  In  most  insects  the 
muscles  that  move  the  head  downwards  are  more 
powerful  than  those  that  move  it  in  any  other  di- 
rection. 

"The  thorax  occupies  the  first  ring  of  the  trunk. 

is  in  some  species  very  small ;  but  generally  the 
centre  of  the  under  part  of  it  is  formed  into  a  promi. 
nent  slemum,  or  keel,  and  the  fore  legs  are  articulated 
to  it — one  on  each  side;  and  the  upper  part  some- 
times terminates  backwards  in  a  spine,  with  which 
the  insect  is  capable  of  inflicting  a  wound. 

"  The  breast  forms  the  second  and  generally  the 
laj^;est  ring  of  the  trunk;  biat  sometimes  it  and  the 
thorax  are  so  united,  tb»<  (W^y  the  depression  between 
the  two  can  be  tr^i^ '  ^M  sometimes  they  are  so 
loosely  articula**'i  '''*^_^e  breast  seems  part  of  the 
abdomen.     The  npper  i^^^^  pf  the  breast,  which  is 
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that  in  which  the  priacipal  muscles  are  inserted  ia 
covered  with  a  shield  or  scateltufn,  of  a.  homy  con- 
sistency. The  imaginary  death's  head  and  cron 
bones  axe  the  bearings  upon  this  shield  in  the  iphin. 
alfopos.  The  under  part  of  this  ho.^  a  sternum  c 
keel,  as  well  as  that  of  the  thorax ;  to  the  sides  of 
that,  the  two  remaining  pairs  of  le^,  the  middle 
and  the  hind  ones,  are  articulated,  and  it  some- 
times covers  the  articulation  and  part  of  the  first 
joint  of  the  legs,  and  sometimes  shields  some  pail 
of  the  abdomen.  The  winga  are  articulated  t»' 
the  breast,  at  the  sides  of  the  scutellum,- 
diately  to  the  sides  of  it  in  those  that  have  not  elytra 
or  wing-covers,  and  in  those  that  have,  the  winfB 
and  wing-covers  are  articulated  to  the  abdominB) 
edge  and  angles  of  the  scutellum — so  that  wher 
wing-covera  are  raised,  ihey  separate  from  the  sou* 
tellum  as  well  as  from  each  other  at  the  middle. 
"  The  abdomen  occupies  the  rest  of  the  body, 
consists  of  a  greater  or  smaller  number  of  wiitgs  i 
cording  to  the  genns  of  the  insect ;  and  the  musclet 
by  which  it  is  moved  are  inserted  in  (he  breast,  tbs 
same  as  those  that  move  the  head,  and  they  paw 
diagonally  in  the  same  manner.  Thus  the  t 
and  usually  the  breast,  or  second  ring  of  the  trunkj. 
is  the  general  fulcrum  of  motion  for  the   wh<dB 

"  The  wings  of  insects  are  worthy  of  attentioiit 
not  only  from  the  beauty  of  their  structure,  and  ite 
nicety  with  which  they  are  adapted  to  the  other 
habits  of  the  animal ;  but  as  they  are  a  very  comAa 
nient  means  of  classing  ttje  *nimals. 

"  Most  winged  insects  1**^^  ^•■•it  wings,  thougfa  ia 
all,  the  four  are  not  of  siirfi^'^''  *tru„ure_  ^t  equally: 
developed.    ITic  wings,  wif ^'^"  "''^  '"^  foper  o 
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■of  flight,  are  cdnalructeii  of  a  delicate  network,  of 
the  homy  substance  which  has  been  alluded  to, 
upon  wbich  has  been  spread  a.  thin  membrane  of 
same.  Fre(|Uently  those  membranous  wings 
are  covered  over  with  feathers  or  scales,  which  alHo 
sometimes,  as  in  the  sphinx  moth,  cover  other  parts 
of  the  insect. 

"  The  two  upper  wings  are  often  homy  and  not 
adapted  for  flying,  but  they  serve  aa  a  proteclion  to 
'  E  others.  These  are  the  elytra;  and  the  insects 
■which  have  them, — beetles,  as  they  are  indiscrimi- 
nately called  in  common  language,  are  in  the  habit 
Hof  creeping  uato  places  where  membranous  wings 
Avould  be  in  danger  of  being  torn ;  or  diving  in 
water,  where  they  would  be  rendered  unfit  for  the 
purposes  of  flight.  Even  the  membranous  wings  of 
insects,  however  strong  in  every  thing  but  the  scales 
with  which  some  of  them  are  covered,  are  much  less 
liable  to  injury  than  one  not  acquainted  with  them 
-would  be  apt  to  imugine. 

"  Sometimes  the  upper  wings  are  only  haJf  the 
length,  and  adhere  to  the  membranous  ones  that  are 
below ;  and  in  many,  the  two  under  wings  are  not 
-developed,  but  form  a  slender  slaik  behind  each 
wing,  ending  in  a  knob.  These  organs  are  called 
Aalteres  or  balancers.  It  is  doubtful,  however,  whe- 
ther these  ought,  in  all  cases,  to  be  considered  as 
the  rudiments  of  the  second  pair  of  wings,  because 
they  have  been  found  wanting  in  some  two-winged 
insects,  and  present  in  Boam.  four-winged  ones,  as  in 
the  dytUcus  marginalis, 

"  The  legs  of  insect»«o^sist  of  nearly  the  same  dis- 
tinct parts  as  thoB»^f  lar  ^g,.  animals.    They  are : — 

"  1.  The  hip(  coxa),  lihich  is  immediately  articu- 
lated to  the^ide  of  the  Agrnum. 
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"  2.  The  Ihigh  (femur),  which  is  articulated  to  the 
hip. 

•'  3.  The  1^  (tibia),  which  ia  arliculaled  to  the 
thigh. 

"  4.  The  foot  or  toe  (tarsus),  which  coDsista  of 
several  joints,  the  lirst  of  (hem  articulated  to  the  le^, 
and  the  last  to 

"  5.   The  claw   (unguis),  which   terminates  the 

"  The  form  and  articulation  of  these  are  often  ex- 
ceedingly curious;  but  we  find  in  them  all  that 
perfect  harmony  of  org'anization  and  use,  which 
can  be  ho  clearly  traced  in  all  the  mechanism  of 
animated  nature,  and  which  indeed  forces  itself  upon 
onr  notice,  whether  we  attempt  to  trace  it  or  not. 
Thus,  if  the  insect  has  only  to  walk  and  not  to  leap, 
the  thighs  are  slender ;  but  when  it  has  to  leap,  they 
are  swelled  out  in  breadth  to  afford  room  for  the 
action  of  the  muscles ;  and  the  swelling  always  takes 
place  in  that  direction  which  is  best  calculated  for 
giving  ease  and  force  to  the  motion.  The  articula- 
tion of  the  femur  is  equally  well  adapted  to  the 
habits  of  the  insect.  In  some,  the  motion  ia  most 
easy  forwards,  in  others  backwards,  and  in  a  con- 
siderable number  it  answers  equally  both  ways. 

"  The  tibia,  too,  ia  made  to  answer  all  the  par- 
poses  of  a  simple  leg;  or  it  is  lengthened,  flattened, 
and  fringed,  that  it  may  serve  as  an  oar;  or  yet  again 
it  is  made  compact  and  firm,  and  toothed  in  the 
edge,  so  that  it  may  form  an  engine  for  digging  and 
cutting. 

"  The  tarsus,  or  foot,  ^Ji^s  very  much,  a 
hibits  a  wonderful  deal  of\  ™^^anical  contrivance 
and  a  very  nice  adaptation  ^  P^^^  *«  the  office  that 
the  organ  has  to  perfonu.   T"^'^  '*  geucrally,  what 
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fever  may  be  Ihe  numbGr  of  jnJDts  or  articulations  in 
the  part  of  the  wing,  a  very  strong  flexor  or  contract- 
ing muscle,  by  means  of  which  it  is  enabled  to 
attacli  iteeir  firmly  to  any  substance. 

■  The  claw  is  equally  varied  in  its  structure. 
Sometimes,  as  in  the  case  of  the  mole  cricket,  il  ia 
in  the  form  of  a  rake  for  hewing  down  and  drawing 
along  mud  ;  at  other  times  they  are  hooked  claws, 
all  bending  in  the  same  direction,  by  means  of  which 
suspend  itself;  sometimes  i^ain  the  claws  act 
opposite  to  each  other  like  a  hand ;  and  at  other 
times  there  ia  but  a  single  claw,  to  which  a  little 
protuberance  on  the  tarsus  serves  as  a  thumb. 

Such  are  the  outlines  of  the  merely  mechanical 
itructure  of  insects.  The  other  parts  are  equally 
even  those  that  are  general  to  ihe  class,  and 
liave  no  reference  to  the  peculiar  habits  of  any  one. 
^be  nervous  system,  which  is  ramified  from  the 
brain,  contained  in  the  head ;  the  singular  formiu 
tion  that  often  is  displayed  in  the  month,  which  is 
At  one  lime  a  pump,  and  at  another  a  pair  of  scissars ; 
iplicated  contrivance  of  cells  and  tubes,  by 
which  the  blood  is  aiirated  ;  and,  above  all,  the  way 
hich  nature  has  provided  for  the  continuation 
of  ibe  species,  with  the  long  probation  and  singular 
dianges  through  which  many  of  them  have  to  pass 
before  they  can  enjoy  the  day  or  the  hour  which  is 
^ven  them  to  wanton  in  the  beams  of  the  sun. 
Taking  them,  diversified  as  they  are  among  many 
id  species,  they  form  even  in  one  corner  of 
the  smallest  province  of  nafare's  kingdom  ample  and 
delightful  study  for  tli*  miost  active  mind,  through 
the  most  prolonged  life. 

'  We  are  apl,  becausel  «-e  cannot  move  froi 

't  lo  anotJier  without  labour,  to  associate  interest 
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with  magnitude, — measure  power  with  a  line,  and 
reckon  wisdom  hy  the  tables  of  chronology;  but 
when  the  work  is  His, '  with  whom  a  thousand  years 
are  as  one  day,  and  one  day  as  a  thousand  years,' 
we  find  also  that  space  is  not  an  element  of  the 
wonderful  in  His  works;  orlime  of  the  wisdom  with 
which  they  have  been  made." 

®t  %niint9  toittout  ZSIlnQS. 

If  we  consider  this  class  as  distinct  from  others,  we 
shall  find  them  in  general  longer  lived  than  the  rest, 
and  often  continuing  their  term  beyond  one  season, 
which  is  the  ordinary  period  of  an  insect's  existence. 
They  seem  also  less  subject  to  the  influence  of  the 
weather;  and  otlen  endure  the  rigours  of  winter 
without  being  numbed  into  torpidity.  The  whole 
race  of  mottis,  butterflies,  bees,  and  flies,  are  rei 
dered  lifeless  by  the  return  of  cold  weather;  but  » 
need  not  he  told,  that  the  louse,  the  flea,  and  many 
of  those  wingless  creatures  that  seem  formed  to 
mankind,  continue  their  painful  depredations  the 
whole  year  round. 

They  come  to  perfection  in  the  egg,  and  it  b 
limes  happens,  that  when  the  animal  is  interrupted 
in  performing  the  offices  of  exclusion,  the  y 
ones  burst  the  shell  within  the  parent's  body,  and 
are  thus  brought  forth  olive.  This  not  unfrequently 
happens  with  the  wood-louse,  and  others  of  the  kind, 
which  are  sometimes  seen  producing  e^s,  and  some- 
times young  ones  perfectly  formed. 

Though  these  creature*  are  perfect  from  the  be- 
ginning, yet  they  are  ofleiPj  during  their  existence, 
seen  to  change  their  skin  a  this  is  a  faculty  which 
they  possess  in  common  yith  many  of  the  higher  J 
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fauks  or  animals,  and  which  answers  the  same  pur- 
poses. However  tender  their  skins  may  seem  to 
our  feel,  yet,  if  compared  to  the  animal's  strength 
and  size,  they  will  be  found  to  resemble  a  coat  of 
mail,  or,  to  talk  more  closely,  the  shell  of  a  lobster. 
By  this  skin  these  animals  are  defended  from  acci- 
dental injuries,  and  particularly  from  the  attacks  of 
each  other;  wilhin  this  they  continue  to  grow,  till 
their  bodies  become  so  large  as  to  be  imprisoned  in 
their  own  covering,  and  then  the  shell  bursts,  but  is 
quickly  replaced  by  a  new  one. 

Lastly,  these  animals  are  endued  with  a  degree  of 
strength  for  their  size,  that  at  first  might  exceed 
credibility.  Had  man  an  equal  degree  of  strength, 
bulk  for  bulk,  with  a  louse  or  flea,  the  history  of 
Samson  would  be  no  longer  miraculous.  A  flea 
will  draw  a  chain  a  hundred  times  heavier  than 
itself;  and,  to  compensate  for  this  force,  will  eal  ten 
times  its  own  size  of  provision  in  a  single  day. 

THE  SProER. 


The  animal  that  deserves  our  first  notice  in  this 
principal  order  of  insects  is  the  Spider,  whose  man- 
Hers  are  the  most  subti^  and  whose  instincts  are 
most  various.  Formed  (for  a  life  of  rapacity,  and 
incapable  of  living  uporj  any  other  than  insect  food, 
all  its  habits  are  calciila'ied  to  deceive  and  surprise; 
it  spreads  snares  to  ent^ingle  its  prey  ;  it  is  endued 
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vitb  patience  to  expect  its  coming- ;  and  is  possesBat 
of  armB  and  strength  to  destroy  it  when  follea  into 
the  ED  are. 

In  tliese  countries,  where  all  the  insect  tribes  are 
kept  under  by  human  assiduity,  the  Spiders  are  but 
small  and  harmless.  We  are  acquainted  with  few 
but  the  House  Spider,  which  weaves  its  web  in 
neglected  rooms ;  the  Garden  Spider,  ibat  spreads 
its  web  from  tree  to  tree,  and  rrats  in  ihe  centre; 
the  Wandering  Spider,  (bat  has  no  abode  like  the 
rest;  and  the  Field  Spider,  which  is  sometimea 
seen  mounting,  web  and  all,  into  the  clouds.  Iliese 
are  the  chief  of  oar  native  Spiders;  which,  though 
reputed  venomous,  are  entirely  inoftensive.  Bnt 
they  form  a  much  more  terrible  tribe  in  Africa  and 
America.  In  fact,  the  bottom  of  the  Martiwco 
Spider's  body  is  as  lar^  as  a  hen's  egg,  and  covered 
all  over  with  hair.  Its  web  is  strong',  and  its  bite 
dangerous. 

Every  Spider  has  two  divisions  in  its  body.  The 
fore  part,  containing  the  head  and  breast,  is  separated 
from  the  hinder  part  or  belly  by  a  very  slender  thread, 
through  which,  however,  there  is  a  communication 
from  one  part  to  the  other.  The  fore  part  is  covered 
with  a  hard  shell,  as  well  as  the  legs,  which  adhere 
to  the  breast.  The  hinder  part  is  clothed  with  a 
supple  skin,  beset  all  over  with  hair.  They  have 
several  eyes  all  round  the  head,  brilliant  and  acute; 
these  are  sometimes  eight  in  number,  sometimes  bat 
six;  two  behind,  two  before,  and  the  rest  on  each 
side.  Like  all  other  insedjlE,  theii  eyes  are  immove- 
able ;  and  they  want  eyelidt ;  but  this  oi^an  is  forti- 
fied with  a  transparent  holfny  substance,  which  at 
once  secures  and  assists  thejr  vision.  As  the  animal 
procures  its  subsistence  by  »he  most  watchful  atten- 
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KoD,  SO  large  a  number  of  eyes  was  necessary  to  give 
it  the  earliest  inronnation  of  the  capture  of  its  ptey. 
They  have  two  pincers  on  the  fore  part  of  the  head, 
rough,  with  strong  points,  toothed  like  a  saw,  and 
terminating  in  claws  like  those  of  a  cat.  A  little 
below  the  point  of  the  claw  there  is  a  small  hole, 
through  which  the  animal  emits  a  poison,  which, 
though  harmless  to  qs,  is  sufficiently  capable  of 
instantly  destroying  its  prey.  This  is  the  most 
powerful  weapon  they  have  against  their  enemies ; 
they  can  open  or  extend  these  pincers  as  occasion 
may  require;  and  when  they  are  undieturhed,  they 
Buffer  them  to  lie  one  upon  the  other,  never  opening 
them  but  when  there  is  a  necessity  for  their  exertion. 
They  have  all  eight  legs,  joined  like  those  of  lobsters, 
and  similar  also  in  another  respect;  for  if  a  leg  be 
torn  away,  or  a  Joint  cut  off,  a  new  one  will  quickly 
grow  in  its  place,  and  the  animal  will  find  itself 
fitted  for  combat  as  before.  At  the  end  of  each  teg 
there  are  three  crooked  moveable  claws ;  namely,  a 
small  one,  placed  higher  up,  like  a  cock's  spur,  by 
the  assistance  of  which  it  adheres  to  the  threads  of 
its  weh.  There  are  two  others  laiger,  which  meet 
tc^ther  like  a  lobster's  claw,  by  which  they  can 
catch  hold  of  the  smallest  depressions,  walking 
up  or  down  very  polished  surfaces,  on  which  they 
can  find  inequalities  that  are  imperceptible  to  our 
grosser  sight.  But  when  they  walk  upon  such  bodies 
as  are  perfecdy  smooth,  as  looking.^lasa  or  polished 
marble,  they  squeeze  a  liitle  sponge,  which  grows 
near  the  extremity  of  thei^  claws,  and  thus  diffusing 
a  glutinous  substance  aUhere  to  the  surface  until 
they  make  a  second  stej}.  Besides  the  eight  legs 
just  mentioned,  these  animals  have  two  others,  which 
may  more  properly  be  lialled  arms,  as  tbey  do 
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eeire  to  assist  motion,  but  are  used  in  holding  and 
managing  their  prey. 

The  Spider,  though  thus  formidably  equipped, 
would  seldom  prove  succesEful  in  the  capture,  nere 
it  not  equally  furnished  with  other  instruments  to 
assist  its  depredations.  It  is  a  most  experienced 
hunter,  and  spreads  its  nets  to  catch  auch  animals 
as  it  is  unable  to  pursue.  The  Spider's  web  is  gene- 
rally laid  in  those  places  where  flies  are  most  apt  to 
shelter.  There  (he  little  animal  remains  for  days, 
nay  weeks  together,  in  patient  expectation,  seldom 
changing  its  situation  though  ever  so  unsuccessful. 

For  the  purposes  of  malting  this  web,  Nature  has 
supplied  this  animal  with  a  lai^  quantity  of  glu- 
tinous matter,  and  five  dugs  or  teats  for  spinning  it 
into  thread.  This  substance  is  contained  in  a  tittle 
bog,  and  at  first  sight  it  resembles  sofl  glue ;  but 
when  examined  more  accurately,  it  will  be  found 
twisted  into  many  coils  of  an  agate  colour,  and  upon 
breaking  it,  the  contents  may  he  easily  drawn  out 
into  threads,  from  the  tenacity  of  the  substance,  not 
from  those  threads  being  already  formed.  Those 
who  have  seen  the  machine  hy  which  wire  is  spun, 
will  have  an  idea  of  the  manner  in  which  this  ani- 
mal ibrms  the  threads  of  its  little  net,  the  orifices 
of  the  five  teats  above  mentioned,  through  which  the 
thread  is  drawn,  contracting  or  dilating  at  pleasure. 
The  threads  which  we  see,  and  appear  so  fine,  are, 
notwithstanding,  composed  of  five  joined  ti^ther, 
and  these  are  many  timee  doubled  when  the  web  ia 
in  formation. 

When  a  House  Spider  proposes  to  begin  a  web,  it 
first  makes  choice  of  someicommodious  spot,  where 
there  is  an  appearance  of  pljunder  and  security.  The 
animal  then  distils  o      "    '     '         "  ■■      '   ■■ 
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UqnoF,  which  is  very  tenacious,  and  then  creeping 
up  the  nail,  and  joining  its  thread  as  it  proceeds,  it 
darts  itself  in  a  very  surprising  manner  to  the  oppo. 
Bite  place,  where  the  other  end  of  the  web  is  to  be 
foEtened.  The  first  thread  thut;  formed,  drawn  tig-bt, 
uid  fixed  at  each  end,  the  Spider  then  runs  upon  it 
backward  and  forward,  still  assiduously  employed 
in  doubling  and  strengthening  it,  as  upon  its  force 
depend  the  strength  and  stability  of  the  whole.  The 
scaffolding  tfauscompleted,  the  Spider  makes  anum- 
of  threads  parallel  to  the  6rst,  in  the  same  manner, 
and  then  crosses  them  with  others;  the  clammy  sub- 
of  which  they  are  formed  serving  to  bind  them, 
when  newly  made,  to  each  other. 

The  insect,  after  this  operation,  doubles  and  trebles 
die  thread  that  borders  its  web,  by  opening  all  its 
teats  at  once,  and  secures  the  edges,  so  as  to  prevent 
Ifae  wind  from  blowing  the  work  away.  The  edges 
being  thus  fortified,  the  retreat  is  next  to  be  attended 
to ;  and  this  is  formed  like  a  funnel  at  the  bottom  of 
4be  web,  where  the  little  creature  lies  concealed.  To 
this  are  two  passages  or  outlets,  one  above  and  the 
below,  very  artfully  contrived,  to  give  it  an 
opportunity  of  making  excursions  at  proper  seaeons, 
•f  prying  into  every  comer,  and  cleaning  those  parts 
which  are  observed  to  be  clogged  or  encumbered. 
Still  attentive  to  its  web,  the  Spider,  from  time  to 
time,  cleans  away  the  dust  that  gathers  round  it, 
which  might  otherwise  clog  and  incommode  it :  for 
tbis  purpose,  it  gives  the  whole  a  shake  with  its 
paws;  still,  however,  propprtioning  the  blow  so  as 
to  endanger  the  fabric.  It  oflen  happens  also, 
that  from  the  main  web  ./there  are  several  threads 
extended  at  some  distance  on  every  side :  these  are, 

.some  measure,  the  outworks  of  the  fortification. 
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which,  whenever  touched  from  without,  the  Spid 

prepares  Tor  attack  or  eel f-de fence.  If  the  insect 
impinging  be  a  dy,  it  springs  forward  with  great 
agility ;  if,  on  the  contrary,  it  be  the  assault  of  an 
enemy  stronger  than  itself,  it  keeps  within  its  fortress, 
and  nerer  ventures  out  till  the  danger  be  over.  An- 
other advantage  which  the  Spider  reaps  from  the 
contrivance  of  a  cell,  or  retreat  behind  the  web,  is, 
that  it  serves  for  a  place  where  the  creature  can  feast 
upon  its  game  with  all  safety,  and  conceal  the  frag- 
ments oftfaose  carcasses  which  it  has  picked,  without 
exposing  to  public  view  the  least  trace  of  barbarity, 
that  might  create  a  suspicion  in  any  insects  that 
their  enemy  was  near. 

It  often  happens,  however,  that  the  wind,  or  the 
shaking  of  the  supporters,  or  the  approach  of  some 
lai^e  animal,  destroys  in  a  minute  the  labours  of  an 
age.  In  this  case  the  Spider  is  obhged  to  remain  a 
patient  spectator  of  the  universal  ruin ;  and  when  the 
danger  is  passed  away,  it  sets  about  repairing  i' 
calamity.  In  general,  the  animal  is  much  fonder 
mending  than  making,  as  it  is  furnished  originally 
with  but  a  certain  quantity  of  glutinous  matter, 
which,  when  exhausted,  nothing  can  renew.  The 
time  seldom  fails  to  come,  when  their  ri 
entirely  dried  up,  and  the  poor  animal  is  left  to  all 
the  chances  of  irretrievable  necessity.  An  old  Spidu 
is  thus  frequently  reduced  to  the  greatest  exlremi^j 
its  web  is  destroyed,  and  it  wants  the  materials  to 
make  a  new  one.  But  as  it  has  been  long  accustomed 
to  a  life  of  shifting,  it  hunts  about  to  find  out  the 
web  of  another  Spider,  jiounger  and  weaker  than 
itself,  with  whom  it  ventuties  a  battle.  The  invade 
generally  succeeds ;  the  ynjung  one  is  driven  out  to 
make  a  new  web,  and  th^  old  one  remains  in  quiet 
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If,  however,  iLe  Spider  Is  unable  to  die- 
possess  any  other  of  ils  web,  it  then  endeavours,  for 
awhile, to  subsist  upon  accidental  depredation;  but 
in  two  or  three  months  it  inevitably  dies  of  hunger. 

The  Garden  Spider  seems  to  work  in  a  different 
manner.  The  method  with  tliis  insect  is  to  spin  a 
great  quantity  of  thread,  which,  floating  in  the  air  in 
various  directions,  happens,  from  its  glutinous  qua- 
lity, at  last  to  stick  to  some  object  near  it,  a  lofty 
plant  or  the  branch  of  a  tree.  The  Spider  only  wants 
to  have  one  end  of  the  line  fast,  in  order  to  secure 
and  tighten  the  other.  It  according:ly  draws  the  line 
when  thus  fixed,  and  then,  by  passing  and  repassing 
upon  it,  strengthens  the  thread  in  such  a  manner  as 
to  answer  all  its  intentions.  The  first  cord  being  thus 
■tretched,  the  Spider  walks  along  a  part  of  it,  and 
tiiere  fastens  another ;  and,  dropping  thence,  fastens 
the  thread  to  some  solid  body  below,  then  climbs  up 
again  and  b^ns  a  third,  which  it  fastens  by  the 
same  contrivance.  Wben  three  threads  are  thus 
'fixed,  it  forms  a  square,  or  something  that  very 
nearly  resembles  one;  and  in  this  the  animal  is 
generally  seen  to  reside.  It  often  happens,  however, 
when  the  young  Spider  b^ns  spinning,  that  its  web 
becomes  too  buoyant,  and  not  only  the  thread  floats 
in  the  air,  but  even  the  little  spinster.  In  this  man- 
ner we  have  often  seen  the  threads  of  Spiders  floating 
in  the  air;  and,  what  is  slill  more  surprising,  the 
young  Spiders  themselves  attached  to  their  own  web. 

ITie  Spider's  web  being  completed,  and  lixed  in  a 
proper  place,  its  nest  care  is  to  seize  and  secure  what- 
ever insect  happens  to  he  taught  in  the  toil.  For  this 
purpose,  it  sometimes  re(mains  for  weeks,  and  even 
months,  upon  the  watch,,  without  even  catching  a 
single  fly ;  for  the  Spidet',  like  most  other  insects,  is 
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Barprisingly  patient  of  hunger.  It  occasionally  bap- 
pens  that  too  strong  a  fly  strikes  itself  against  the 
web,  and  thus,  instead  of  being  caoght,  tears  the  net 
to  pieces.  In  general,  however,  the  butterfly  or  the 
hornet,  when  they  touch  the  web,  fly  off'  again,  and 
the  Spider  seems  no  way  disposed  to  interrupt  their 
retreat.  The  large  bluebottle-fly,  the  ichneumon-fly, 
and  the  common  meat-fly,  seem  to  be  its  farourite 
game.  "When  one  of  these  strikes  into  the  toils,  the 
Spider  is  instantly  seen  alert  and  watchful  at  the 
mouth  of  its  hole,  careful  to  observe  whether  the  fly 
be  completely  secured.  If  that  be  the  case,  the  Spider 
walks  leisurely  forward,  seizes  its  prey,  and  instantly 
kills  it  by  instilling  a  venomous  juice  into  the  wound 
it  makes.  If,  however,  the  fly  be  not  fast,  the  Spider 
patiently  waits,  without  appearing,  until  its  prey  has 
fatigued  itself  by  its  struggles  to  obtain  its  liberty; 
for  if  the  ravager  should  appear  in  all  his  terrors, 
while  the  prey  is  but  half  involved,  a  desperate 
effort  might  give  it  force  enough  to  get  free.  If  the 
Spider  has  fasted  for  a  long  time,  it  then  drags  the 
fly  immediately  into  its  hole  and  devours  it;  but  if 
there  have  been  plenty  of  game,  and  the  animal  be 
no  way  pressed  by  hunger,  it  then  gives  the  fly  two 
or  three  turns  in  its  web,  so  as  completely  to  secure 
it,  and  there  leaves  it  impolently  to  struggle  until 
the  little  tyrant  comes  to  its  appetite. 

It  has  been  the  opinion  of  some  philosophers  that 
the  Spider  is  in  itself  both  male  and  female ;  but 
Lister  has  been  able  to  distinguish  the  sexes,  and  to 
perceive  that  the  males  lare  much  less  than  the 
females. 

The  female  generally  lajis  from  nine  hundred  to 

a  thousand  eggs  in  a  seasoik     These  eggs  are  lor^ 

'  small  in  proportion  to  tlAe  size  of  the  animal  that 
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produces  them.  In  some  they  are  as  large  as  a 
grain  of  mnsturd  seed  ;  in  others,  tliey  are  starcely 
visible.  The  female  never  begins  to  lay  till  she  is 
two  years  old. 

When  the  nnmber  of  eggs  which  the  Spider  bas 
brought  forth  have  remained  for  an  hour  or  two  to 
dry  after  exclusion,  the  little  animal  then  prepares 
to  make  them  a  bag,  where  they  are  to  be  hatched, 
ontil  they  leave  the  shell.  For  this  purpose,  she 
spins  a  web  four  or  five  times  stronger  than  that 
made  for  catching  flies ;  and,  besides,  lines  it  within- 
side  with  down,  which  she  plucks  from  her  own 
'  'jag-,  when  completed,  is  as  thick  as 
paper,  is  smooth  wilhinside,  but  rougher  without. 
iWitbin  this  tbey  deposit  their  eg^s ;  and  it  is  almost 
incredible  to  relate  the  concern  and  industry  which 
they  bestow  in  the  preservation  of  it.  Tbey  stick  it 
by  means  of  their  glutinous  fluid  to  the  end  of  their 
body ;  so  that  the  animal,  when  thus  loaded,  appears 
as  if  she  had  one  body  placed  behind  another.  If 
this  bag  be  separated  from  her  by  any  accident,  she 
employs  all  her  assiduity  to  sUck  it  again  in  its 
fermer  situation,  and  seldom  abandons  her  treasure 
but  with  her  life.  When  the  young  ones  are  cx- 
'  eloded  from  their  shells,  within  the  hag,  they  remain 
fer  some  time  in  their  confinement,  until  the  female, 
instinctively  knowing  their  maturity,  bites  open  their 
,  and  sets  them  free.  Bat  her  parental  care 
does  not  terminate  with  their  exclusion  ;  she  receives 
^em  upon  her  back  for  siome  time,  until  they  have 
strength  to  provide  for  themselves,  when  they  leave 
feer,  never  to  return,  and  each  begins  a  separate 
tnannfactory  of  its  own.'  The  young  ones  bt^n  to 
spin  when  they  can  scancely  be  discerned ;  and  pre- 
pare for  a  life  of  plunder  before  th^  have  strength 
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Thus  there  is  no  insect  to  which  they  are  not 
enemies ;  but,  what  ta  more  barbarous  still,  Spiders 
iire  the  enemies  o(  each  other.  Reaumur,  who  was 
fond  of  making  experiments  upon  insects,  tried  to 
turn,  the  labours  of  the  Spider  to  human  advantage, 
and  actually  made  a  pair  of  gloves  from  their  webs. 
For  this  purpose,  he  collected  a  large  niirnber  of 
those  insects  together:  be  took  care  to  have  them 
constandy  supplied  with  flies,  and  the  ends  of  young 
feathers,  fresh  picked  from  chickens  and  pigeons, 
which,  being  full  of  blood,  are  a  diet  that  Spiders 
are  particularly  fond  of.  But,  notwithstanding  all 
his  care,  he  was  soon  convinced  that  it  was  impracti. 
cable  to  rear  them,  since  they  were  of  such  a  malig- 
nant nature  that  they  cquld  never  be  brought  to  live 
in  society  ;  but,  instead  of  their  usual  food,  chose  to 
devour  each  other.  Indeed,  were  it  practicable  to 
reconcile  them  to  each  other,  il  would  require  loo 
mucli  attendance  to  rear  up  a  sufficient  number  to 
make  the  project  any  way  useful.  Their  thread  is 
four  or  five  times  finer  than  that  of  the  silkworm ; 
so  that,  upon  the  smallest  calculation,  there  must 
have  been  sixty  thousand  Spiders  to  make  a  single 
pound  of  silk.  That  which  Reaumur  made  use  of 
was  only  the  web  in  which  they  deposited  their  e^;s, 
which  is  five  times  stronger  than  their  ordinary 
manufacture. 

Of  this  animal  there  are  several  kinds,  slightly 
differiug  from  each  other  either  in  habits  or  con- 
formation. The  Water  Spider  is  the  most  remark- 
able of  the  number.  Tfpis  insect  resembles  the 
common  Spider  in  its  npftearance,  except  that  its 
binder  part  is  made  rather  i  n  the  shape  of  a  ninepin 
than  a  ball.  They  difl'er  n  being  able  to  live  us 
well  by  land  as  water,  and  i  i  being  capable  of  spin- 
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AiDg  as  well  in  one  element  us  tbe  olber.  Tlieir 
appearance  under  water  is  very  remarkable ;  for, 
ttough  they  inhabit  ibe  bottom,  yet  tbey  are  never 
loucfaed  by  the  element  in  trfaich  they  reside,  but 
are  eaclosed  in  a,  bubble  of  air,  that,  like  a  box, 
Burrounds  them  on  every  side.  This  bubble  has  the 
bright  appearance,  at  the  bottom,  of  quicksilver;  and 
within  Ibis  they  perform  their  several  fanclions  of 
eating,  spinning,  and  sleeping,  without  its  ever  burst- 
ing, or  in  the  least  disturbing  their  operations. 

THE  TARANTULA 

Is  also  of  this  species,    and   deserves  particular 


notice,  only  for  the  numerous  falsehoods  which  hai 
been  propagated  concerning  it.  What  may  be  said 
with  truth  concerning  it  is,  that  it  is  the  lai^est  of 
the  Spider  kind  known  in  Europe,  and  is  a  native 
of  Apulia,  in  Italy.  Its  body  is  three  quarters  of  an 
inch  long,  and  about  as  thick  as  a  man'slittle  finger; 
the  colour  is  generally  an  olive  brown,  variegated 
with  one  that  is  more  dusky ;  it  has  eight  legs  and 
eight  eyes,  like  the  rest,  and  nippers,  which  are  sharp 
'  and  serrated  ;  between  these  and  tbe  fore  legs  there 
are  two  little  horns,  or  feelers,  which  it  is  observed 
to  move  very  briskly  when  it  approaches  its  prey. 
It  is  covered  all  over  the  body  with  a  soft  down ; 
and  propagates,  as  other  Spiders,  by  laying  eggs. 
In  the  summer  months,  particularly  in  the  dogdays, 
the  Tarantula,  creeping  among  the  com,  biiea  the 
mowers  and  passengers;  but  in  winter  it  lurks  in 
holes,  and  is  seldom  seen. 

Thus  far  is  true;  but  now  the  fable  begins:  for 
though  the  bile  is  attend  Jed  with  no  dangerous  symp- 
toms, and  will  easily  cu  re  of  itself,  wonderful  stories 
jire  reported  conceming\  its  virulence.     At  first  the 
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pain  is  scarcely  felt;  but  a  fev  hours  afler,  t 
sickness  is  said  to  come  on,  with  diflicuUy  of  breath- 
ing, fainting;,  and  sonielimos  trembling.  The  person 
bit,  after  this,  does  nothing  but  laugh,  dance,  and 
skip  aboul,  putting  himself  into  the  most  extravagant 
postures;  and  sometimes  also  is  seized  with  a  most 
frightful  melancholy.  At  the  return  of  the  season  in 
which  he  was  bit,  his  madness  begins  again;  and 
the  patient  always  talks  of  the  same  things.  Some- 
times he  fancies  himself  a  shepherd,  sometimes  a 
king;  these  troublesome  symptoms  sometimes  return 
for  several  years  successively,  and  at  last  terminate 
in  death.  But  so  dreadful  a  disorder  bas,  it  seems, 
not  been  left  without  a  remedy,  which  is  no  other 
than  a.  well  played  fiddle.  For  this  purpose  the 
medical  musician  plays  a  particular  tune,  famous 
for  the  cure,  which  be  begins  slow,  and  increases  in 
quickness  as  he  sees  the  patient  affected.  The  patient 
no  sooner  bears  the  music  than  he  bc^ns  to  dance; 
(ind  continues  so  doing  till  he  is  all  over  in  a  sweat, 
which  forces  out  the  venom  that  appeared  so  danger- 
ous. Suchare  the  symptoms  related  of  the  Tarantula  - 
poison  ;  but  the  truth  is,  that  the  whole  is  an  impo- 
sition of  the  peasants  upon  travellers  who  happen  to 
pass  through  that  part  of  the  country,  and  who  pro. 
cure  a  trifle  for  suffering  themselves  to  be  bitten  by 
the  Tarantula.  Whenever  they  find  a  traveller  will- 
ing to  try  the  experiment,  they  readily  offer  ihem- 
selves ;  and  are  sure  to  counterfeit  ihe  whole  train  of 
symptoms  which  music  is  said  to  remove.  It  is  thus  ' 
that  falsehoods  prevail  foil  a  century  or  two;  and 
mankind  at  last  begin  to  wipnder  how  it  was  possible 
to  keep  up  the  delusio: 


THE  GREAT  AMERICAN  SPIDER. 

This  is  one  of  the  lai^est  species  of  the  tiibe.  Its 
back  is  covered  with  a  bitrd,  thick,  brown  coat,  hol- 
lowed at  the  sides,  and  cleft  transversely  acroaa  the 
middle,  as  if  it  had  a  hole  in  that  place.  The  head 
is  small,  and  with  difficulty  distinguished  from  the 
corslet.  The  mouth  is  furnished  with  brown,  hard, 
crooked  teelh  :  the  body  is  lai^e  and  round,  growing 
oat  into  two  parts.  E;<cept  the  back,  the  whole  body 
and  the  feet  are  covered  with  long  bushy  hair.  The 
extremities  of  the  feet  are  smooth  and  lai^e,  like  the 
toes  of  a  dog. 

This  hideous  species  of  the  Spider  tribe  preys 
priticipally  on  small  birds:  in  doing  of  which,  it 
tears  them  to  pieces  to  get  at  their  blood,  and  after- 
wards sucks  their  e^s. 

THE  BAEBABY  SFIOER. 

Tars  species  is  as  large  as  a  man's  thunib,  and  is  a 
native  of  Barbary.  It  inhabits  hedges  and  thickets : 
its  webs  have  large  meshes,  and  it  resides  in  the 
centre  npon  its  nest.  The  snares  are  spread  for  large 
flies,  wasps,  drones,  and  even  locusts.  The  animal 
vhich  it  entangles  is  soon  killed  by  the  Spider,  and 
partly  eaten  if  the  Spider  be  hungry ;  the  rest  is  con- 
eealed  under  some  neighbouring  dry  leaves,  covered 
With  a  Itind  of  web,  and  a  blackish  glue  in  great 
•bundance.  Its  larder  is  often  plentifully  stored. 
Its  nest  is  about  the  size  lof  a  pullet's  egg,  divided 
horizontally,  and  suspen^iled  by  the  threads  of  the 
Jnseet,  which  are  of  a  sjlvery  white,  and  stronger 
rtian  silk.  It  carries  itsi^gs  in  a  litde  bag  under 
its  belly,  from  which  the  woung  ones  come  out,  and 
for  a  time  live  in  the  sam^c  web  in  amity;  but,  when 
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grown  up,  are  raorlal  enemies.  Whenever  they  meet 
they  fight  ruriously,  and  their  battle  ends  only  with 
the  death  of  the  weakest ;  whose  deud  body  is  care- 
fully stored  away  in  the  larder. 

THE  FLEA. 

The  history  of  those  animals  with  which  vce  are  best 
acquainted  is  one  of  the  first  objects  of  our  curiosity. 
If  the  Plea  be  examined  with  a  microscope,  it  will  be 
observed  to  have  a  small  head,  large  eyes,  and  a 
roundish  body.  It  has  two  feelers,  or  boms,  which 
are  short,  and  composed  of  four  joints ;  and  between 
these  lies  its  trunk,  which  it  buries  in  the  skin,  and 
through  which  it  sucks  the  blood  in  large  quantities. 
The  body  appears  to  be  all  over  curiously  adorned 
with  a  suit  of  poliBhed  sable  armour,  neatly  joinedt 
and  beset  with  multitudes  of  sharp  pins,  almost  like 
the  quills  of  a  porcupine.  It  has  six  legs,  the  joints 
of  which  are  so  adapted  that  it  can,  us  it  were,  fold 
ihem  up  one  within  another;  and  when  it  leaps, 
they  all  springout  at  once,  whereby  its  whole  strength 
is  exerted,  and  the  body  ^ised  above  two  hundred 
limes  its  own  diameter,     i 

The  young  Fleas  are  at]  first  a  sort  of  nits  or  e^a* 
which  are  round  and  smooth  ;  and  from  these  pro- 
ceed white  worms,  of  a  sfcining  pearl  colour: 
fortnight's  time  they  com^  to  a  tolerable  size, 
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Me  very  lively  and  active;  but  if  they  are  touched 
at  this  time,  they  roll  themselves  up  in  a  ball:  soon 
after  this  they  begin  to  creep  like  silkworms  that 
o  legs ;  and  then  they  seek  a,  place  to  lie  hid 
;re  they  spin  a  silken  thread  from  their  month, 
and  with  this  they  enclose  themselves  in  a  small 
round  bag  or  case,  as  white  within  as  writing  paper, 
but  dirty  without;  in  this  they  continue  for  a  fort- 
night longer;  after  which  they  burst  from  their  con- 
finement perfectly  formed,  and  armed  with  powers 
to  disturb  the  peace  of  an  emperor. 

THE  LOUSE. 
Ik  examining  the  human  Louse  with  the  microscope, 
its  external  deformity  first  strikes  us  with  disgust : 
>the  shape  of  the  fore  part  of  the  head  is  somewhat 
oblong ;  that  of  the  hind  part  somewhat  round  :  the 
skin  is  bard,  and,  being  stretched,  transparent,  with 
.feere  and  there  several  bristly  hairs :  in  the  fore  part 
{a  a  proboscis  or  sucker,  which  is  seldom  visible :  on 
«ach  side  of  the  head  are  antennie  or  horns,  each 
divided  into  five  joints,  covered  with  brislly  hair; 
fand  several  white  vessds  are  seen  through  these 
borns:  behind  these  are  the  eyes,  which  seem  to 
■yiKDt  those  divisions  observable  in  other  insects, 
ttud  appear  encompassed  with  some  few  hairs :  the 
iieck  is  very  short,  and  the  breast  is  divided  into 
tJiree  parts :  on  each  aide  of  which  are  placed  six 
legs,  consisting  of  six  joints  covered  also  with  bristly 
liairs:  the  ends  of  the  legs  are  armed  with  two 
wnaller  and  larger  rudd]'  claws,  serving  those  in- 
sects  as  a  finger  and  thu.mb,  by  which  they  catch 
bold  of  such  objects  as  tbcy  approach  :  the  end  of 
|fae  body  terminates  in  a  ^loven  tail,  while  the  sides 
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are  all  over  hairy ;  the  whole  resembling  clear  pareb- 
ment,  odcI,  when  roughly  prcBsed,  cracking  with  a 

When  we  lake  a  closer  view,  its  while  veins,  and 
olber  internal  parts,  appear;  as  likewise  a  most 
wonderful  motion  in  its  intestines,  from  the  trans- 
parency of  its  esternal  covering.  When  the  Louse 
feeds,  the  blood  is  seen  to  rush,  like  a  torrent,  into 
the  stomach :  and  its  greediness  is  so  great,  that  the 
excrements  contained  in  the  intestines  are  ejected  at 
the  same  lime,  to  make  room  for  this  new  supply. 

The  Louse  has  neither  beak,  teeth,  nor  any  kind 
of  mouth.  In  the  place  of  all  these,  it  has  a  pro- 
boscis or  trunk;  or,  as  it  may  be  otherwise  called,  a 
pointed  hollow  sucker,  with  which  it  pierces  the  skin, 
and  sucks  the  human  blood,  taking  that  for  food 
only.  The  stomach  is  lodged  partly  in  the  breast 
and  back ;  but  the  greatest  portion  of  it  is  in  the 
abdomen.  When  it  is  empty,  it  is  colourless;  but 
when  filled,  it  is  plainly  discernible,  and  its  motion 
seems  very  extraordinary.  It  then  appears  working 
with  very  strong  agitations,  and  somewhat  resembles 
an  animal  within  an  animal.  Superficial  observers 
are  apt  to  take  this  for  the  pulsation  of  the  heart; 
but  if  the  animal  be  observed  when  it  is  sucking,  it 
will  be  found  that  the  food  takes  a  direct  passage 
from  the  trunk  to  the  stomach,  where  the  remainder 
of  the  old  aliment  will  be  seen  mixing  with  the  new, 
and  agitated  up  and  down  on  every  side. 

If  this  animal  be  kept  from  food  two  or  three  days, 
and  then  placed  upon  thej  back  of  the  hand,  or  any 
soft  part  of  the  body,  it  svill  immediately  seek  for 
food ;  which  it  will  the  mofce  readily  find,  if  the  hand 
be  rubbed  till  it  grows  red).  The  animal  then  turns 
its  head,  which  lies  belwe^n  the  two  fore  1^,  to  the 


skin,  antl  dilig'ently  searches  for  some  pore :  when 
found,  it  fixes  the  trunk  therein ;  and  soon  the  mi- 
croscope discovers  the  blood  ascending  through  the 
head,  in  a  very  rapid,  and  even  frightful  stream. 
The  Louse  has  at  that  time  sufficient  appetite  to 
feed  in  any  posture;  it  is  then  seen  sucking  with  its 
head  downward,  and  its  tail  elevated.  If,  during 
this  operation,  the  skin  be  ilrawn  tight,  the  trunk  is 
bound  fast,  and  the  animal  is  incapable  of  disen. 
gaging  itself ;  but  it  more  frequendy  suffers  from  its 
gluttony,  since  it  gorges  to  such  a  degree,  that  it  is 
wushed  to  pieces  by  the  slightest  impression. 

There  is  scarcely  any  animal  that  multiplies  so 
fiist  as  this  unwelcome  intruder.  It  has  been  plea- 
sandy  said,  that  a  Louse  becomes  a  grandfather  in 
the  space  of  twenty-four  hours :  this  fact  cannot  be 
ascertained  ;  but  nothing  is  more  true  than,  that  the 
moment  the  nil,  which  is  no  other  than  the  egg  of 
the  Louse,  gets  rid  of  its  superfluous  moisture,  and 
throws  oif  its  shell,  it  then  begins  to  breed  in  its 
turn.  Nothing  so  much  prevents  the  increase  of 
diis  nauseous  animal,  as  cold  and  want  of  humidity ; 
the  nits  must  be  laid  in  a  place  that  is  warm,  and 
moderately  moist,  to  produce  any  thing.  That  is 
the  reason  tbat  many  nits  laid  on  the  hairs  in  the 
sight  time,  are  destroyed  by  the  cold  of  the  succeed- 
ing day ;  and  so  stick  for  several  months,  till  they 
at  last  come  to  lose  even  tbeir  external  form.  So  nu- 
merous were  the  disgusting  vermin  in  Mexico,  that 
the  ancient  monarchs  of  that  country  endeavoured 
to  rid  the  subjects  of  them  by  imposing  an  annual 
tribute  of  acertain  quantity.  Bags  full  of  Lice  were 
found  in  Montezuma's  palace  by  the  Spanish  in- 

There  is  scarce  an  animfal,  and  scarce  even  a  vege- 
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table,  tliiht  does  not  suffer  under  itn  own  peculiar 
Louse.  The  sheep,  the  horse,  the  hog,  and  the  ele- 
phant, are  all  teased  by  them ;  the  whale,  the  shark, 
the  salmon,  and  the  lobster,  are  not  withont  their 
company  ;  while  every  hot  house  and  every  garden 
is  infested  with  some  peculiarly  destructive.  Lin- 
nseos  tells  us,  that  he  once  found  a  Vegetable  Louse 
upon  some  plants  newly  arrived  from  America;  and 
willing  to  trace  ibe  little  animal  through  its  various 
stages,  be  brought  it  with  him  from  London  to  Ley- 
den,  where  he  carefully  preserved  it  during  the 
winter,  until  it  bred  in  the  spring :  but  the  Louse 
it  seems  did  not  treat  him  with  all  the  gratitude  he 
expected :  for  it  became  the  parent  of  so  numerous 
a  progeny,  that  il  soon  overrun  all  the  physic  gar- 
den of  that  beautiful  cily ;  and  leaves,  to  this  day, 
many  a  gardener  to  curse  the  Swede's  too  indulgent 
curiosity. 

The  Aphis,  which  some  have  called  the  Leap 
LorsE,  or  Plant  Louse,  is  of  the  size  of  a  flea,  and 
of  a  bright  green,  or  bluish  green  colour ;  the  body 
is  nearly  oval,  and  is  largest  and  most  convex  on 
the  hinder  part :  the  breast  is  very  small,  and  the 
head  is  blunt  and  green ;  the  eyes  may  he  seen  very 
plainly,  being  prominent  on  the  fote  part  of  the 
head,  and  of  a  shining  black  colour ;  near  these  there 
is  a  black  line  on  each  side;  and  the  legs  are  vetf 
slender. 

Almost  every  plant  has  its  species  of  this  animal ; 
and  the  weaker  the  leaves  and  buds  are,  these  insects 
swarm  upon  them  in  greater  abundance.  Some 
plants  are  covered  over  wath  them  ;  though  they  are 
not  the  cause  of  the  plantis  weakness,  but  the  signt 
however,  by  wounding  and  sucking  ihe  leaf,  they 
increase  the  disease.     They  generally  assume  their 
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«dcmr  from  the  plant  an  whit?])  lliey  reside,  Those 
that  feed  upon  jjot-herba  an<l  plum  trees  are  of  an 
Bsfa  colour ;  only  they  are  greenish  when  they  are 
young;  those  that  belong  to  the  alder  and  cherry- 
tree,  are  black ;  as  also  those  npon  beans,  and  some 
other  plants:  those  on  the  leaves  of  apples  are  while. 
Aa  they  leap,  like  grasshoppers,  some  place  them  in 
the  number  of  the  flea  kind.  The  most  uncommon 
colour  is  reddish ;  and  Lice  of  this  sort  may  he  found 
on  the  leaven  of  tansy ;  and  their  juice,  when  rubbed 
on  the  hands,  tinges  them  with  no  disagreeable  red. 
All  these  live  upon  their  respective  plant-  aud  are 
often  engendered  within  the  very  substance  of  the 
leaf. 

In  sprino;  they  are  viviparons,  producing  the  young 
■live ;  in  the  autumn,  and  towards  winter,  when  a 
warm  covering  and  tenderer  nursing  seem  to  he  ne- 
cessary, they  are  oviparous.  By  a  strange  deviation 
from  the  usual  laws  of  nature,  one  impregnation  of 
the  female  suffices  for  many  successive  generations 
without  farther  aid  from  the  male.  The  fcetus,  when 
it  is  ready  to  be  brought  forth,  entirely  fills  the  belly 
of  the  female;  its  fore  parts  being  excluded  first, 
and  then  the  hinder.  The  young  one  does  not 
begin  to  move  till  the  horns  or  feelers  appear  out  of 
the  body  of  the  old  one ;  and  by  the  motion  of  these 
it  first  shows  signs  of  life,  moving  them  in  every  di- 
rection, and  liending  all  their  joinls-  When  the 
homs  and  head  are  excluded,  the  two  fore  feet  follow, 
which  they  move  with  equal  agility ;  afler  this  follow 
the  middle  feet,  r.nd  then  the  hinder :  still,  however, 
the  young  one  continues  sticking  to  its  parent,  sup- 
ported only  at  one  extremUy,  and  hanging  as  it  were 
in  air,  until  its  small  and  soft  members  become 
hardened  and  fitted  for  ^elf-support.    The  parent 
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then  gets  rid  of  its  burthen;  by  moving  from  the 
place  where  she  was  sitting,  and  forcing  the  yoon^ 
one  to  stand  upon  its  legs,  she  leaves  it  to  sbiit  fD»r 
itself. 

As  the  animal  has  not  far  to  go,  its  proviaioD 
lying  beneath  it,  during  the  summer  it  continues  to 
eat  and  creep  about  with  great  agility.  But  as  it  is 
viviparous,  and  must  necessarily  lurk  somewhere  in 
winter,  where  its  body  may  be  defended  from  the 
cold,  it  endeavours  to  secure  a  retreat  near  the  trees 
or  plants  that  serve  to  nourish  it  in  the  beginning  of 
spring.  They  never  hide  themselves  in  the  eajrth, 
like  many  other  insects,  because  they  have  no  patt 
of  their  bodies  fitted  to  remove  the  earth ;  nor  can 
they  creep  into  every  chink,  as  their  legs  are  too 
long:  besides,  their  bodies  are  so  tender,  that  the 
least  rough  particle  of  the  earth  would  hurt  them. 
They  therefore  get  into  the  deep  chinks  of  the  bark, 
and  into  the  cavities  of  the  stronger  stalks,  whence 
they  sally  out  upon  the  branches  and  leaves,  when 
the  warmth  of  the  sun  begins  to  be  felt.  Neither  the 
cold  in  the  autumnal  season,  nor  the  lesser  degree 
of  heat  in  the  spring,  ever  hurts  them ;  they  seldom, 
therefore,  seek  for  hiding-places  before  the  fall  of  the 
leaf,  and  are  alert  enough  to  take  the  earliest  advan- 
tage of  the  returning  spring; 

Like  many  other  insects,  they  cast  their  skins  four 
several  times;  and,  what  is  very  remarkable,  the 
males  have  four  wings,  but  the  females  never  have 
any.  They  all  have  longr  legs,  not  only  to  enable 
them  to  creep  over  the  long)  hairs  of  plants  and  leaves, 
but  also  to  travel  from  one  tree  to  another,  when 
they  happen  to  stand  at  a  distance.  Their  trunk  or 
snout  lies  under  their  bre  ast ;  and  this  they  thrust 
into  the  pores  of  the  plans  to  suck  out  the  juice,  for 
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ley  do  nol  gnaw  them,  like  tbe  caterpillar;  but  so 
Jkart  them  by  suckinir,  that  the  leaves  become  spatted, 
«nd  as  it  were  overrua  with  scabs ;  for  which  reason 

'  eir  edges  always  turn  up  towards  ihe  middle. 
It  has  been  said,  that  these  insects  are  oilea  carried 
'«way  and  devoured  by  &ais ;  but  this  is  an  erroneous 
odea.  It  is  true  that  the  Aphis  is  sometimes  carried 
•way  by  the  ant,  but  it  is  tor  quite  another  purpose 
&3J1  that  of  being  devoured.  Among  the  wonders 
itf  the  ant  tribe  is  that  of  their  keeping  and  feeding 
pertain  insects,  from  which  they  extract  a  sweet  and 
nutritious  liquid,  in  the  same  manner  as  we  obtain 
floilk  from  cows.  The  Aphides,  or  Plant  Lice,  and 
lihe  gall  insects,  are  those  which  are  selected  for  this 
purpose.  "  Linnseus,  and  after  bim  other  naturalists 
{says  the  author  of  the  Natural  History  of  Insects) 

called  these  the  milch  catde  of  the  ants ;  and  ' ' 
tbe  term  is  not  inapplicable.  lo  the  proper  season, 
•nyi  person,  who  may  choose  to  be  at  tbe  pains  of 
ffotching  their  proceedings,  may  see,  as  Linnaeus 
•ays,  tbe  ants  ascending  trees  that  they  may  milk 
tlieir  cows,  the  aphides.  The  substance  which  is 
bere  called  milk  is  a  saccharine  fluid,  which  these 
insects  secrete;  it  is  scarcely  interior  lo  honey  in 
sweetness,  and  issues  in  limpid  drops  fiom  the  body 
of  the  insect,  by  two  tittle  tubes,  placed  one  on  each 
side  just  above  the  abdomen.  The  Aphides  insert 
their  suckers  into  the  tender  bark  of  a  tree,  and  em- 
ploy themselves  without  intermission  in  absorbing 

its  sap ;  which,  having  passed  through  the  digestive 
organs  of  tbe  insect,  is  discharged  by  tbe  organs  just 
described.  When  no  ants  happen  to  he  at  hand  to 
receive  this  treasure,  the  insects  eject  it  lo  a  distance 
try  a  jerking  motion,  wliich  at  regul^  intervals  Cbey 
I'l^ve  their  bodies.     When  xk^-oMts,  however,  are  in 
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attendance,  tbey  carefully  watch  the  emission  of 
this  precious  fluid,  and  immediately  suck  it  down. 
The  ants  not  only  consume  this  fluid  when  volun- 
tarily ejected  by  the  Aphides,  but,  what  is  still  more 
surprising,  they  know  how  to  make  them  yield  it  at 
pleasure;  or,  in  other  terms,  to  milk  them.  On  this 
occasion  the  antennae  of  the  ants  discharge  the  same 
functions  as  the  fingers  of  a  milkmaid :  with  these 
organs,  moved  very  rapidly,  they  pat  the  abdomen 
of  an  Aphis  first  on  one  side  and  then  on  the  other: 
a  little  drop  of  the  much  coveted  juice  immediately 
issues  forth,  which  the  ant  eagerly  conveys  to  its 
mouth.  The  milk  of  one  Aphis  having  been  thus 
exhausted,  the  ant  proceeds  to  treat  others  in  the 
same  manner,  until  at  length  it  is  satiated,  when  it 
returns  to  its  nest. 

**  A  still  more  singular  fact,  connected  with  this 
branch  of  the  natural  economy  of  these  insects,  re- 
mains to  be  stated.  These  cows  are  not  always  con* 
sidered  the  common  property  of  a  whole  tribe ;  on 
the  contrary,  some  of  them  are  appropriated  to  the 
exclusive  use  of  the  inhabitants  of  a  particular  hill 
or  nest ;  and  to  keep  these  cows  to  themselves,  they 
exert  all  their  skill  and  industry.  Sometimes  the 
Aphides  inhabiting  the  branches  of  a  particular  tree, 
or  the  stalks  of  a  particular  plant,  are  thus  appro- 
priated ;  and  if  any  vagrant  foreigners  attempt  to 
share  this  treasure  with  its  true  owners,  the  latter, 
exhibiting  every  symptom  of  uneasiness  and  anger^ 
employ  sdl  their  efforts  to  drive  them  away. 

"  Some  species  of  ants  go  in  search  of  these 
Aphides  on  the  vegetables  where  they  feed;  but 
there  are  others,  as  the  yellow  ant,  which  collect  a 
large  herd  of  a  kind  of  Aphis,  which  derives  its  nu- 
triment from  th^  roots  of  grass  and  other  plants. 
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iliese  milcb  kine  they  remove  from  their  niitive 
plants  and  domesticate  in  tbeir  habitations,  afford- 
in^,  as  Huber  justly  observes,  an  example  of  almost 
baman  iDdustry  and  sagacity.  On  turning  up  the 
nest  of  the  yellow  ant,  this  naturalist  one  day  saw 
B  variety  of  Aphides  either  wandering  about  in  the 
different  chambers,  or  attached  to  the  roots  of  plants 
which  ]ienetrated  into  the  interior.  The  ants  ap. 
peared  to  be  extremely  jealous  of  their  slock  of  cattle; 
Ihey  followed  them  about,  and  caressed  them,  wben- 
,  ever  they  wished  for  the  honied  juice,  which  the 
Aphis  never  refused  to  yield.  On  the  slightest 
appearance  of  danger,  they  took  them  up  in  their 
mouths,  and  gently  removed  them  to  a  more  shel- 
tered and  more  secure  spot.  They  dispute  with 
other  ants  for  them,  and  in  short  wutch  ihem  as 
keenly  as  any  pastoral  people  would  guard  the 
herds  which  form  their  wealth.  Other  species  which 
do  not  gather  the  Aphides  together  in  their  own 
aest,  still  seem  to  look  on  them  as  private  property  ; 
they  set  sentinels  to  protect  their  places  of  resort, 
I  and  drive  away  other  ants;  and,  what  is  still  more 
extraordinary,  they  enclose  ihem  as  a  farmer  does 
bla  sheep,  to  preserve  them  not  only  from  rival  ants, 
but.aleo  from  the  natural  enemies  of  the  Aphis. 

"  If  the  branch  on  which  the  Aphides  feed  be 

conveniently  situated,  the  ants  have  recourse  to  a 

very  effectual  expedient  to  keep  off  all  trespassers: 

ihey  construct  around  the  branch  containing  the 

f  Aphides  a  tube  of  earth,  or  some  other  material,  and 

I  ta  this  enclosure,  formed  over  the  nest,  and  gene- 

I  Mlly  communicating  with  it,  they  secure  tbeir  cattle 

against  all  interlopers.     The  brown  ant  has  been 

I  observed  by  Huber  to  build  a  chamber  round  the 

n  of  a  thistle,  in  such  n  way,  that  the  stalk  passed 
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through  the  centre,  so  that  from  their  ant  hill  they 
had  only  to  climh  the  thistle  stalk,  in  order  to  enter 
this  cattle  fold,  which  was  suspended  in  mid  air. 
The  interior,  smooth  and  compact,  was  entirely 
formed  of  earth ;  it  contained  an  extensive  family 
of  insect  cows,  sheltered  from  the  inclemencies  of 
the  weather,  and  protected  from  their  enemies. — 
To  this  must  he  added,  that  not  only  is  the  full 
grown  animal  kept,  hut  its  eggs  are  watched  and 
guarded  with  that  care  which  warrant  us  in  sup- 
posing that  the  ant  knows  their  full  value.  The 
eggs  are  deposited  in  the  warmest  part  of  the  dwell- 
ing, to  facilitate  their  early  hatching.'* 

These  insects  have  many  enemies,  hut  the  four 
principal  and  constant  are,  first,  the  fire-fly,  which 
lays  its  eggs  where  these  insects  are  in  greatest  num- 
bers, which  producing  a  worm,  seizes  and  devours 
all  the  Leaf  Lice  that  come  near  it :  another  enemy 
is  the  worm  of  a  peculiar  kind  of  beetle,  which  de- 
stroys them  in  great  numbers:  a  third  is  the  larva 
of  the  lady  bird :  but  the  most  formidable  of  all 
enemies,  is  the  ichneumon  fly,  that  seizes  upon  one 
of  the  largest  females,  and  laying  its  egg  upon  her> 
this  is  hatched  into  a  worm,  which  soon  devours  and 
destroys  the  animal  from  whose  body  it  sprung. 

THE  BUG 

Is  another  of  those  nauseous  insects  that  intrude 
upon  the  retreats  of  mankind ;  and  often  banish  that 
sleep,  which  even  sorrow  and  anxiety  permitted  to 
approach.  This,  to  many  men,  is  of  all  insects  the 
most  troublesome  and  obnoxious.  The  night  is 
usually  the  season  when  the  wretched  have  rest  from 
their  labour :  but  this  seems  the  only  season  when 
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I  ,ffae  Bug  issues  from  its  retreats,  to  make  its  depre- 
dations. By  day  it  lurks,  like  a  robber,  in  tliemost 
■  «ecret  parts  of  the  bed ;  takes  the  advantage  of  every 
.chink  and  cranny,  to  ma.ke  a.  secure  lodgment;  and 
contrives  its  habitation  with  so  much  art,  that  scarce 
industry  can  discover  its  retreat.  It  seems  to 
Avoid  the  light  with  great  cunning;  and  even  if 
.candles  be  kepi  burning,  this  fonuidable  insect  will 
from  its  hiding  place.  But,  when  dark- 
promises  security,  it  then  issues  from  every 
comer  of  the  bed,  drops  from  the  tester,  crawls  from 
behind  the  arras,  and  travels,  with  great  assiduity, 
to  the  unhappy  patient,  who  vainly  wishes  for  rest 
and  refreshment.  It  is  generally  vain  to  destroy 
one  only,  as  there  are  hundreds  more  to  revenge 
their  companion's  fale ;  so  that  the  peraon  who  thus 
is  subject  to  be  bitten  remains  the  whole  night,  like 
a  sentinel  upon  duty,  rather  watching  the  approach 
of  fresh  invaders,  than  inviting  the  pleasing  ap- 
proach of  sleep. 

Nor  are  these  insects  leSs  disagreeable  ffom  their 
nauseoDS  stench,  than  their  unceasing  appetite. 
When  they  begin  to  crawJ,  the  whole  ijed  is  infected 
with  the  smell ;  but  if  they  are  accidentally  killed, 
then  it  is  insuppoitable. 

These  are  a  part  of  the  inconveniences  that  result 
from  the  perseculion  of  these  odious  insects ;  hut, 
happily  for  Great  Britain,  they  multiply  less  in  that 
Island,  than  in  any  part  of  the  continenL  They  are 
-said  to  have  been  introduced  there  in  the  fir  limber 
which  was  brought  over  to  rebuild  London,  after  the 
fire  of  1666,  In  France  and  Italy,  the  beds,  par- 
ticularly in  their  inns,  swarm  with  them ;  and  every 
piece  of  furniture  seems  to  afford  them  a  retreat. 
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They  grow  lai^er  also  with  them  than,  in  England, 
and  bite  with  more  cruel  appetite. 

This  animal,  if  examined  minutely,  appears  to 
consist  of  three  principal  parts ;  the  head,  the  cors- 
let, and  the  belly.  It  has  two  brown  eyes,  that  are 
very  small  and  a  little  prominent,  besides  two  feelers 
with  three  joints:  underneath  these,  there  is  a  crooked 
trunk,  which  is  its  instrument  of  torture,  and  which, 
.when  not  in  motion,  lies  close  upon  the  breast  The 
breast  is  a  kind  of  ring,  in  which  are  placed  the  two 
.first  pairs  of  legs.  The  belly  consists  of  nine  rings ; 
under  which  are  placed  the  two  pairs  of  legs  more, 
making  six  in  all.  Each  leg  has  three  joints,  which 
form  the  thigh,  the  leg,  and  the  foot,  which  is  armed 
with  a  crooked  claw,  like  a  hook.  The  body  is 
smooth  except  a  few  short  hairs,  that  may  be  .seen 
by  the  microscope,  about  the  vent,  and  on  the  two 
last  rings.  Its  sight  is  so  exquisite,  that  the  instant 
it  perceives  the  light  it  generally  makes  good  its  re- 
treat ;  and  they  are  seldom  caught,  though  the  bed 
•swarms  with  them. 

Cleanliness  seems  to  be  the  best  antidote  to  re- 
move these  nauseous  insects ;  and  wherever  that  is 
,wanting,  their  increase  seems  but  a  just  punishment 
Indeed,  they  are  sometimes  found  in  such  numbers 
among  old  furniture,  and  neglected  chambers,  ex- 
posed to  the  south,  that  wanting  other  sustenance, 
they  devour  each  othei*.  They  are  also  enemies  to 
other  vermin,  and  destroy  fleas  very  effectually ;  so 
that  we  seldom  have  the  double  persecution  of  dif- 
ferent vermin  in  the  same  bed.  Of  the  Bug  kind 
Linnaeus  reckons  up  forty. 


The  genus  to  wlikli  this  belongs  is  divided  into  dif- 
ferent sections,  the  whole  number  of  species  being 
above  one  hundred.  The  common  bed  Bug  has  no 
wings ;  but  the  field  Bugs  huve  all  wings,  and  in- 
habit plants  as  various  as  their  shape  and  colour. 
The  Surinam  Bug,  thus  named  by  Madame  Merian, 
irbo  first  discovered  this  frightful  insect  at  Surinam, 
and  figured  it  from  life  in  her  inimitable  collection, 
from  which  our  figure  is  taken,  is  the  largest  known 
species  of  the  cimex  tribe,  measuring  three  inclies 
and  a  half  from  head  to  tail,  and  six  inches  in  cir- 
cumference. It  is  of  a  rich  brown  colour,  armed 
with  a  single  sharp  spine  on  the  head,  and  another 
at  the  anus ;  the  eyes  are  block  and  very  prominent ; 
there  are  two  large  dark  brown  spots  on  the  thorax, 
about  the  size  of  peas ;  two  others  more  oblong  be- 
hind; and  others  of  various  forms  and  sizes  on  the 
fore  legs ;  the  elytra  are  reticulated  with  wliile,  and 
ore  very  thick  and  strong;  the  interior  wings  are 
membranaceous,  and  of  a  delicate  straw  colour.  This 
is  not  only  the  lai^est,  but  the  most  destructive  and 
voracious,  of  the  genus,  attacking  and  devouring,  in 
its  creeping  slate,  toads,  frogs,  lizards,  aquatic  in- 
sects, and  even  fish ;  and,  in  its  winged  state,  preying 
upon  reptiles,  birds,  and  the  larger  animals,  and 
even  on  the  weaker  individuals  of  its  own  family. 
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THE  COMMON  WOOD  LOUSE 

Is  seldom  above  half  an  inch  long,  and  a  quarter  of 
an  inch  broad.  The  colour  is  of  a  livid  black,  espe- 
cially when  found  about  dunghills,  and  on  the  ground : 
but  those  that  are  to  be  met  with  under  tiles,  and  in 
drier  places,  are  of  the  colour  of  the  hair  of  an  ass,. 
It  has  fourteen  feet,  seven  on  each  side ;  and  they 
have  only  one  joint  each,  which  is  scarcely  perceiv- 
able. It  lias  two  short  feelers ;  the  body  is  of  an 
oval  shape ;  and  the  sides,  near  the  feet,  are  den- 
tated  like  a  saw.  When  it  is  touched,  it  rolls  itself 
up  in  a  sort  of  ball.  It  is  often  found  among  rotten 
timber,  and  on  decayed  trees :  in  winter  it  lies  hid 
in  the  crevices  of  walls,  and  all  sorts  of  buildings^ 
The  male  is  easily  distinguishable  from  the  female, 
being  less,  and  more  slender.  The  eggs  they  lay 
are  white  and  shining,  like  seed  pearls,  and  are  very 
numerous ;  more  properly  speaking,  however,  when 
excluded,  the  young  have  all  the  appearance  of  an 
€igg,  yet  they  are  alive,  and,  without  throwing  oiF  any 
shell,  stir  and  move  about  with  great  vivacity ;  so 
that  this  animal  may  properly  be  said  to  be  vivipa- 
rous.  The  little  worms  at  first  seem  scarcely  able 
xo  stir ;  but  they  soon  feed,  and  become  very  brisk. 
Of  this  insect  Linnaeus  makes  three  species. 

THE  MONOCULUS,  OR  ARBORESCENT 

WATER  FLEA. 

This  animal,  which  is  of  the  size  of  a  Flea,  appears 
to  the  sight,  unassisted  by.  the  microscope,  to  have 
but  one  eye ;  for  the  eyes,  by  reason  of  the  smallness 
of  the  head,  seem  to  be  joined  to  each  other:  they 
are  situated  in  the  trunk  of  this  insect,  and  the  beak 
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to  likewise  very  small  ajid  simi'p  poinleJ.  The 
structure  of  the  eye  is  seen  by  the  microscope  to  be 
leticulated,  or  made  like  a  net;  and  the  truuk  of 
tills  insect,  by  which  it  feeds,  in  not  only  small  and 
sharp,  but  also  transparent.  The  insects  are  of  a 
blood  red  colour ;  and  sometimes  are  seen  in  such 
ultitudes  on  the  surface  of  standing  water,  as  to 
make  it  appear  all  over  red,  whence  many  fanciful 
people  have  thought  the  water  to  be  turned  into 

Of  all  the  parts  of  this  animal,  its  brancbing-  arms, 
and  tile  motion  it  makes  wiih  them  in  the  water,  de- 
serve our  greatest  attention.  By  these  the  lilUe 
creature  can  move  in  a  straight  line;  waving  its 
bird  does  its  wings  in  the  air,  sometimes 
upward,  sometimes  downward,  sometimes  to  the 
right,  sometimes  to  the  left,  yet  still  continuing  to 
proceed  in  a  right  line.  By  striking  the  water  with 
its  arms,  it  .can  aacend  with  great  velocity;  and  by 
striking  in  a  contrary  direction,  it  dives  with  equal 
As  these  motions  are  very  rapid,  the  little 
animal  appears  to  jump  in  the  water,  its  bead  always 
tending  to  the  surface,  and  its  lail  stretched  down- 
ward.    When  a  number  of  them  are  gamboling  on 

pool  in  the  sun,  the  glitter  of  their  wing  cases 
Uakes  lliem  look  like  sparks  of  fire.  This  insect  is 
produced  from  an  egg,  which,  when  excluded,  is 
carried  on  the  back  of  the  female,  and  soon  is  seen 
floating  in  the  water  round  her.  Its  appearance  at 
first  is  that  of  a  very  small  whitish  insect,  endued 
With  a  very  nimble  motion.  Except  in  colour,  it 
snffers  no  change,  only  continuing  to  grow  lai^er 
and  redder,  as  it  grows  old.  They  sometimes  re- 
main several  days  on  the  surface  of  the  water  and 
are  seen  at  thebottom  only ;  but  they  are 
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never  at  rest.    They  change  their  skin,  like  tnost    I 
nther  inaects ;  and  the  enst  skin  resembles  the  insect 
itself  so  exactly,  that  one  might  mistake  the  mask 

for  the  animal. 


THE  SCORPION. 


There  ia  scarcely  an  insect  wilhout  wings  that  13 
not  obnoxious  to  man :  the  smallest  have  the  power 
of  annoying  him,  either  by  hiling  or  stinging;  him  ; 
and  thongh  each  is  in  itself  contemptible,  tliey  be- 
come formidable  from  their  numbers.  But  of  all 
this  class,  there  is  none  so  terrible  as  the  Scorpion, 
whose  shape  is  hideous,  whose  size  among  ihe  insect 
tribe  is  enormous,  and  vvho^e  sting  is  generally 
fatal. 

The  Scorpion  is  one  of  the  largest  of  the  insect 
tribe,  and  not  less  terrible  from  its  size  than  its  ma- 
lignity. It  resembles  a  lobster  somewhat  in  shape, 
but  is  infinitely  more  hideous.  There  have  been 
enumerated  nine  different  kinds  of  this  dangerous 
insect,  chiefly  di'stinguisbed  by  their  colonr :  there 
being  Scorpions  yellow,  brown,  and  ash  coloured  j 
others  that  are  the  colour  of  rusty  iron,  green,  pale 
yellow,  black,  claret  colour,  while,  and  gray. 

There  are  four  principal  parts  distinguishable  in- 
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tiiis  aniinal:  the  head,  the  breitst,  the  belly  nncl  the 
tail.     The  Scorpion's  head  seems,  as  it  were,  .joined 
to  tiie  breast;  in  the  middle  of  which  are  seen  two 
and  a.  little  more  forward,  two  eyea  more, 
liJaced  in  the  fore  pari  of  the  head :  these  eyes  are 
•0  small,  that  they  atg  scarcely  perceivable;  and  it 
is  probable  the  animal  has  but  little  occasion  for 
seeing.     The  mouth  is  furnished  with  two  jaws; 
ndermost  is  divided  into  two,  and  the  parts 
notched  into  each  other,  which  serves  the  animal  as 
teeth,  and  with  which  it  breaVs  its  food,  and  thrusts 
it  into  its  mouth  :  these  the  Scorpion  can  at  pleasure 
)ull  back  into  its  mouth,  so  that  no  part  of  tbem  can 
3n.     On  each  side  of  the  head  are  two  arms, 
each  composed  of  four  joints ;  the  last  of  which  is 
lai^e,  with  strong  muscles,  and  made  in  the  manner 
lobster's  claw.     Below  the  breast  are  eight  arti- 
culated legs,  each  divided  into  six  joints ;  the  two 
hindmostofwhich  are  each  providedwilb  two  crooked 
daws,  and  here  and  there  covered  with  hair.     The 
belly  is  divided  into  seven  lillle  rings;   from  the 
loweBt  of  which  is  continued  a  tail,  composed  of  six 
j/Canta,   which  are  bristly,   and  formed   like  tillle 
lobes,  the  last  being  armed  with  a  crooked  sting-. 
%iB  is  that  fatal  instrument  which  renders  this  in- 
so  formidable :  it  is  long,  pointed,  hard,  and 
b'ollow ;  it  is  pierced  near  the  base  by  two  small 
,  through  which,  when  the  animal  stings,  it 
^ects  a  drop  of  poison,  which  is  white,  caustic,  and 
l^tal.    The  reservoir  in  which  this  poison  is  kept,  is 
«  Hmall  bladder  neai-  the  tail,  into  which  the  venom 
idistilled  by  a  peculiar  apparatus.    If  this  bladder 
)  gently  pressed,  the  venom  will  be  seen  issuing 
It  through  the  two  holes  above  mentioned  ;  so  that 
appears,  that  when  the  animal  stings,  the  bladder; 
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is  preeeed,  and  the  venom  issues  through  the  twd) 
apertures  into  the  wound. 

There  are  lew  animals  more  formidable,  or  more 
trnly  mischievous,  than  the  Scorpion.  As  it  takes 
refuge  in  a  small  place,  and  is  generally  found  shel- 
tering in  houses,  so  it  cannot  be  otherwise  than  thai 
it  must  frequently  sling  those  among  whom  it  resides. 
In  some  of  the  towns  of  Italy,  and  in  France,  in  the 
province  of  Languedoc,  it  is  one  of  the  greatest  pests 
that  torment  mankind;  but  its  malignity  in  Europe 
is  trifling,  when  compared  to  what  the  natives  of 
Africa  and  the  East  are  known  to  experience.  In 
Balavia,  where  they  grow  twelve  inches  long,  there 
is  no  removing  any  piece  of  furniture,  without  the 
utmost  danger  of  being  stung  by  them. 

Bosman  assures  us  that,  along  the  Gold  Coast, 
they  are  often  found  lai^er  than  a  lobster;  and  that 
their  sting  is  inevitably  fatal.  In  Europe,  the  gene- 
ral size  of  this  animal  does  not  exceed  two  or  three 
inches;  and  its  sting  is  very  seldom  found  to  be 
fatal.  Maupeituis,  who  made  several  experiments 
on  the  Scorpion  of  Languedoc,  found  it  by  no  means 
80  invariably  dangerous  as  it  had  till  then  been 
represented. 

From  bis  experiments,  indeed,  it  appears  that 
many  circumstances,  which  are  utterly  unknown, 
must  contribute  to  give  efficacy  to  the  Scorpion's 
venom;  but  whether  its  food,  long  fasting,  the  aeo. 
son,  the  nature  of  the  vessels  it  wounds,  or  its  state 
of  maturity,  contribute  to  or  retard  its  malignityi  is 
yet  to  he  ascertained  hy  succeeding  observers. 

The  Scorpion  of  the  tropical  climates  being  much 
larger  than  the  former,  is  probably  much  more 
venomous.  Helbigius,  however,  who  resided  many 
years  in  the  East,  assures  us,  that  he  was  often 
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ttaag  by  the  Scorpion,  and  never  received  any  nia- 
teriol  injury  from  ihe  wound:  a  painful  lumour 
generally  ensued ;  but  he  always  cured  it  by  rubbinjr 
'  e  part  with  a  piece  of  iron  or  alone,  as  he  had  seen 
the  Indians  practise  before  bim,  until  the  flesh  became 
kisensible.  Seba,  Moore,  and  Boamon,  however, 
give  a  very  different  account  of  the  Scorpion's  mo- 
Ugnity ;  and  assert  that,  unless  speedily  relieved, 
round  becomes  fatal. 

is  certain  that  no  animal  in  the  creation  seems 
endued  with  such  an  irascible  nature. 

Volckammer  tried  the  courage  of  the  Scorpion 
against  tfae  large  spider,  and  enclosed  several  of  both 
kinds  in  i^lass  vessels  for  that  purpose'.  The  success 
of  this  combat  was  very  remarkable.    The  spider  at 
first  used  all  its  efforts  to  entangle  the  Scorpion  in 
its  web,  which  it  immediately  began  spinning ;  but 
tile  Scorpion  rescued  itself  from  the  danger  by  sting- 
ing its  adversary  to  death :  it  soon  after  cut  off,  with 
•its  claws,  all  the  legs  of  the  spider,  and  then  sucked 
tdl  the  internal  parts  at  its  leisure.   If  the  Scorpion's 
xkin  bad  not  been  hard,  Volckammer  ia  of  opinion 
that  the  spider  would  have  obtained  the  victory;  for 
be  had  often  seen  one  of  these  spiders  destroy  a  toad. 
The  fierce  spirit  of  this  animal  is  equally  danger- 
sns  to  its  own  species ;  for  Scorpions  are  the  cmelest 
'■enemies  to  each  other.   Maupertuis  put  about  a  hun. 
Ured  of  them  together  in  the  same  g^lass ;  and  they 
:arcB]y  came  into  contact,  when  they  began  to  exert 
U  their  rage  in  mutual  destruction :  there  was  no. 
'ihing  to  be  seen  but  one  universal  carnage,  without 
Vcny  distinction  of  age  or  sex ;  so  that,  in  a  few  days, 
'there  remained  only  fourteen,  which  had  killed  and 
levoured  all  the  rest. 

■  Ephemerides,  Dec.  11, 1687.  Obserf.  S24. 
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But  their  unnatural  malignity  is  still  more  appa* 
Teut,  in  their  cruelty  to  their  otTspring;.  He  enclosed 
a  female  Scorpion,  bi^  with  young-,  in  a  glass  vessel, 
and  she  was  seen  lo  devour  them  as  fast  as  they  were 
excluded ;  there  was  but  one  of  the  whole  number 
that  escaped  the  general  destruction,  by  taking-  refuge 
ou  the  back  of  its  parent ;  and  this  soon  after  revenged 
the  cause  of  its  brethren,  b;  killing  the  old  one  in  its 

Were  it  worth  the  trouble,  these  animals  might  be 
kept  living  as  long  as  curiosity  tihould  think  proper. 
Their  chief  food  is  worms  and  insects ;  and,  upon  a. 
proper  supply  of  these,  their  lives  might  be  length- 
ened to  their  natural  extent.  How  long  that  may 
be  we  are  not  told  J  butif  we  may  argue  from  analt^^, 
it  cannot  be  leaa  than  seven  or  eight  years;  and, 
perhaps,  in  the  larger  kind,  double  that  duration. 
As  they  have  somewhat  the  form  of  the  lobster,  bo 
they  resemble  that  animal  in  casting  their  shell,  or, 
more  properly,  their  skin ;  since  it  is  softer  by  far 
than  the  covering  of  the  lobster,  and  set  with  hairs ; 
which  grow  from  it  in  great  abundance,  particularly 
at  the  joinings.  The  young  lie  in  the  womb  of  the 
parent,  each  covered  up  in  its  own  membrane,  to 
the  number  of  forty  or  fifty,  and  united  lo  each  other 
by  an  oblong  thread,  so  as  to  exhibit  altogether  the 
form  of  a  chaplet. 

Thereis,  however,  aScorpion  of  America,  produced 
from  the  egg,  in  the  manner  of  the  spider.  The  e^^ 
are  no  larger  than  pins'  points;  and  they  are  depo. 
sited  in  a  web,  which  they  spin  from  their  bodies, 
and  carry  about  with  them,  till  they  are  hatched. 
As  soon  as  the  young  ones  arc  ext^luded  from  the 
shell,  they  get  upon  ihi;  back  of  the  parent,  who 
turns  her  tail  over  them,  and  defends  tliem  with  her 
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Stin^.  It  seems  probable,  therefore,  that  captivity 
produces  that  unnatural  disposition  in  the  Seorpiou, 
which  induces  it  to  destroy  its  yonng';  since,  at 
liberty,  it  is  found  to  protect  them  witli  such  un. 
'ceasing-  assiduity. 

THE  SCOLOPENDRA  AND  GALLY-WORM. 

Of  theee  hideous  and  angry  insects  we  know  little, 
except  the  figure  and  the  noxious  qualities.  Though 
with  us  tbere  are  insects  some  what  resembling  them 
in  form,  we  are  placed  at  a  happy  distance  irom 
euch  as  ore  really  formidable.  With  us  they  seldom 
jffow  above  an  inch  lon^;  in  the  tropical  climates 
they  are  often  found  above  a  quarter  of  a  yard. 

The  Scolopendra  is  otherwise  called  the  Centipfs, 
from  the  number  of  its  feet ;  and  it  is  very  common 
in  many  parts  of  the  world,  especially  between  the 
tropics.  Those  of  the  East  Indies,  where  they  grow 
to  the  largest  size,  and  are  sometimes  more  than  a 
foot  in  length,  are  of  a  ruddy  colour,  and  as  thick  aa 
a  man's  finger  j  they  consist  of  many  joints;  and 
from  each  joint  is  a.  leg  on  each  side ;  they  are ' 
covered  with  hair,  and  seem  to  have  no  eyes ;  but 
there  are  two  feelers  on  the  head,  which  ihey  make 
of  to  find  out  the  way  they  are  to  pass :  the  head 
!ry  round,  with  two  small  sharp  teeth,  with  which 
tiiey  inflict  wounds  that  are  very  painful  and  dan- 
gerous. A  sailor  that  was  bit  by  one  on  board  a 
ship,  felt  an  excessive  pain,  and  bis  life  was  supposed 
;  in  danger :  however,  he  recovered,  by  the  appli- 
n  of  three  roasted  onions  to  the  part;  and  was 
quite  well.  Of  this  animal  there  are  different 
kinds:  some  living,  like  worms,  in  holes  in  the 
«arth;  others  under  stones,  and  iuuong  rotten  wood: 
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SO  that  nothing  is  more  dangerous  than  removing 
those  substances  in  the  places  where  they  breed. 

The  Gally-woiin  differs  from  the  Scolopendra,  in 
having  aouble  the  number  of  feet ;  there  being  two 
on  each  side,  to  every  joint  of  the  body.  Some  of 
these  are  smooth,  and  others  hairy ;  some  are  yellow, 
some  black,  and  some  brown.  They  are  found 
among  decayed  trees,  between  the  wood  and  the 
bark;  as  also  among  stones  that  are  covered  with 
moss.  They  all  when  touched  contract  themselves, 
rolling  themselves  up  like  a  ball.  Whatever  may  be 
their  qualities  in  the  tropical  parts  of  the  world,  in 
Europe  they  are  perfectly  harmless;  having  been 
often  handled  and  irritated,  without  any  vindictive 
consequences. 

All  these,  as  well  as  the  scorpion,  are  supposed  to 
be  produced  perfect  from  the  parent,  or  the  egg; 
and  to  undergo  no  changes  after  their  first  exclusion. 
They  are  seen  of  all  sizes;  and  this  is  a  sufficient 
inducement  to  suppose  that  they  preserve  their  first 
appearance  through  their  whole  existence.  It  is 
probable,  however,  that,  like  most  of  this  class^  they 
often  change  their  skins ;  but  of  this  we  have  no 
certain  information. 

THE  LEECH, 

From  its  uses  in  medicine,  is  one  of  those  insects 
that  man  has  taken  care  to  propagate;  but,  of  a  great 
variety,  one  kind  only  is  considered  as  serviceable. 
The  Horse  Leech,  which  is  the  largest  of  all,  and 
grows  to  four  inches  in  length,  with  a  glossy  black 
surface,  is  of  no  use,  as  it  will  not  stick  to  the  skin ; 
the  Snail  Leech  is  but  an  inch  in  length;  and 
though  it  will  stick,  is  not  large  enough  to  extract  a 
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icteat  quaniily  of  blood  from  the  patient;  the 
iJROAD'TAiLED  Leech,  which  grows  to  an  inch  and 
a  half  in  length,  with  the  back  raised  into  a  sort  of 
a.  ridge,  will  stick  but  on  very  few  occasions ;  it  is 
the  large  Brows  Leech  with  a  whitish  bellj-,  that  is 
made  use  of  in  medicine,  and  whose  history  best 
merits  our  curiosity. 

The  Leech  has  the  general  figure  of  a  worm,  and 
is  about  as  long  as  one's  middle  finger.  Its  eliin  is 
composed  of  rings,  by  means  of  which  it  is  possessed 
of  its  agility,  and  swims  in  water.  It  contracts  itself 
wben  out  of  water,  in  such  a  manner  that,  when 
touched,  it  is  not  above  an  inch  long.  It  has  a  small 
head,  and  a  black  skin,  edged  with  a  yellow  line  on 
each  side,  with  some  yellowish  spots  on  the  back. 
Tbebellyalso,  which  is  of  a  reddish  colour,  is  marked 
with  whitish  yellow  spots.  But  the  most  remarkable 
part  of  this  animal  is  the  mouth,  which  is  composed 
of  two  lips,  that  take  whatever  form  the  insect  finds 
convenient.  When  at  rest,  the  opening  is  usually 
triangular ;  and  within  it  are  placed  three  very  sharp 
teeth,  capable  of  piercing  not  only  the  human  skin, 
but  also  that  of  a  horse  or  an  ox.  Still  deeper  in  the 
head  ia  discovered  the  tongue,  which  is  composed  of 
a  strong  fleshy  substance,  and  which  serves  to  assist 
the  animal  in  sucking,  when  it  has  inflicted  its  triple 
wound ;  for  no  sooner  ia  this  voracious  creature  ap- 
plied to  the  skin,  than  it  buries  its  teeth  therein,  then 
closes  its  lips  round  the  wound  which  it  has  made; 
and  thus,  in  the  manner  of  a  cupping-glass,  extracts 
the  blood  as  it  flows  to  the  different  orifices. 

In  examining  this  animal's  form  farther  towards 
the  tail,  it  is  seen  to  have  a  gullet,  and  an  intestinal 
cunal,  into  which  the  blood  flows  in  great  abundance. 
On  each  aide  of  this  are  seen  running  along  several 
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little  bladders,  wbicb,  wbea  the  animal  la  emptyj 
eeem  to  be  filled  with  nothinfr  but  wnler;  but  when 
it  is  f(o^ng  blood,  they  seem  to  communicate  with 
the  intestines,  and  receive  a  lai'ge  portion  of  the 
blood  which  flows  into  the  body.  If  these  bladders 
should  be  considered  aa  so  many  Gtomochs,  then 
every  Leech  will  be  found  to  hiive  twentj-fbur.  But 
what  is  most  extraordinary  of  nit  in  this  animal's 
formation  is,  that,  though  it  takes  so  lai^e  a  quantity 
of  food,  it  has  no  anus  or  passage  to  eject  it  from 
the  body  when  it  has  been  digested.  On  the  contrary, 
the  blood  which  the  Leech  has  thus  sucked  remains 
for  several  months  clotted  within  its  body,  blackened 
B  little  by  the  change,  but  no  way  putrefied,  and 
very  little  altered  in  its  texture  or  consistence.  In 
what  manner  it  passes  through  the  animal's  body, 
or  how  it  contributes  to  its  nourishment,  is  not 
easily  accounted  for.  The  water  in  which  tbey  are 
kept  is  very  little  discoloured  by  their  continnauce ; 
they  cannot  be  supposed  to  return  the  blood  by  the 
same  passage  through  which  it  was  taken  i 
only  remaiuH,  therefore,  that  it  goes  off  through  the 
pores  of  the  body,  and  that  ibese  are  sufficiently 
lai^  to  permit  its  exclusion. 

But  it  is  not  in  this  instance  alone  that  the  Leech 
differs  from  all  other  insects.  It  was  remarked  in 
former  section,  that  the  whole  insect  tribe  had  the 
opening  into  their  lungs  placed  in  their  sides ;  and 
that  they  breathed  through  those  apertures  as  othn 
animals  through  the  mouth,  A  drop  of  oil  poured 
on  the  sides  of  a  wasp,  a  bee,  or  a  woim,  would 
quickly  suffocate  them,  by  stopping  up  the  pasBi^es 
through  which  they  breathe ;  but  it  is  otherwise  with 
tbe  Leech,  for  this  animal  may  be  immersed  in  oil 
without  injury ;  nay,  it  will  live  therein ;  and  the 
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(Wily  damag^e  it  will  BUBlain  is,  that  when  taken  out, 
(I  will  be  seen  to  cast  a  fine  pellucid  skin,  exactly  of 
the  shape  of  the  animal,  ader  which  it  is  as  alert  and 
vigorous  as  before.  It  appears  from  this,  that  the 
Leech  breathes  through  the  mouth ;  and,  in  fact,  it 
motion  that  seems  to  resemble  the  act  of  respi- 
ration in  more  perfect  animals ;  but  concerning  all 
are  very  much  in  the  dark. 
Leech  is  viviparous,  and  produces  its  young 
one  after  the  other,  to  the  number  of  forty  or  fiily  at 
a  birth.  It  is  probable  that,  like  the  snail,  each 
insect  contains  the  two  sexes,  and  that  it  impregnates, 
and  is  impregnated,  in  the  same  manner.  The  young 
ones  are  chiefly  found,  in  the  month  of  July,  in  shal- 
low running  waters,  and  particularly  where  they  are 
tepified  by  the  rays  of  the  sun.  The  lai^e  ones  are 
chiefly  sought  after;  and,  being  put  into  a  glass 
Tessel  fiUed  with  water,  they  remain  for  months, 
nay,  for  years,  without  taking  any  other  subsistence. 
But  they  never  breed  in  this  confinement;  and, 
fonsequently,  what  regards  that  part  of  their  history 
still  remains  obscure. 

n  this  part  of  the  world  they  seldom  grow  to 
above  four  inches;  but  in  America  and  the  East 
they  are  found  from  six  to  seven.  Their  pools  there 
abound  with  them  in  such  numbers,  that  it  would 
be  dangerous  bathing  there,  if  from  no  other  con- 
^deration.  Our  sailors  and  soldiers,  who  during 
the  last  war  were  obliged  to  walk  in  those  countries 
marshy  grounds,  talk  with  terror  of  the 
number  of  Leeches  that  infested  them  on  their 
march.  Even  in  some  parts  of  Europe  they  increase 
to  become  formidable.  Sedelius,  a  German 
physician,  relates,  that  a  girl  of  nine  years  old,  who 
Was  keeping  sheep  near  the  city  of  Bomst,  in  Poland, 
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perceiving  a  soldier  making  up  to  her,  went  to  hide 
herself  in  a  neighbouring  marsh,  among  some  bushes; 
but  the  number  of  Leeches  was  so  great  in  that  place, 
and  they  stuck  to  her  so  close,  that  the  poor  creature 
expired  from  the  quantity  of  blood  which  she  lost  by 
their  united  efforts.  Nor  is  this  much  to  be  wondered 
at,  since  one  of  these  insects,  of  a  large  size,  will 
draw  about  an  ounce  of  blood. 

When  Leeches  are  to  be  applied,  the  best  way  is 
to  take  them  from  the  water  in  which  they  are  con- 
tained, about  an  hour  before,  for  they  thus  become 
more  voracious,  and  fasten  more  readily.  When 
saturated  with  blood,  they  geneially  faD  off  of  them- 
selves ;  but  if  it  be  thought  necessary  to  take  them 
from  the  wound,  care  should  be  used  to  pull  them 
very  gently,  or  even  to  sprinkle  them  with  salt,  if 
they  continue  to  adhere ;  for  if  they  be  plucked  rudely 
away,  it  most  frequently  happens  that  they  leav^ 
their  teeth  in  the  wound,  which  makes  a  very  trouble- 
some inflammation,  and  is  often  attended  with  danger. 
If  they  be  slow  in  fixing  to  the  part,  they  are  often 
enticed  by  rubbing  it  with  milk,  or  blood,  or  water 
mixed  with  sugar.  As  salt  is  poison  to  most  insects, 
many  people  throw  it  upon  the  Leech  when  it  has 
dropped  from  the  wound,  which  causes  it  to  disgorge 
the  blood  it  has  swallowed,  and  it  is  then  kept  for 
repeated  application.  They  seldom,  however,  stick 
after  this  operation ;  and,  as  the  price  is  but  small, 
fresh  Leeches  should  always  be  applied  whenever 
such  an  application  is  thought  necessary. 


CHAP.  XIII. 

The  Second  Order n/iw,wclj...7JieDii«G0M-lxv...7*8AsT Lion,.. 
Tht  GnA8SH0i'raF...Tfte  Locnit... The  Great  Weit  Indian  Locint 
...Tht  Httiae  Cni;ket...Tht  Wood  CTiclal...JTu  Mole  Crklat  .. 
Tht  E.Rwio...rA*  Froth  Wana...nt  Water  Fls-.Tht  Water 
Scorpion.^, The  Efqemeba. 

We  come  now  to  a  second  order  of  insects,  that  are 
produced  from  the  egg,  like  the  former,  but  not  in  a 
perfect  slate ;  for,  when  first  excluded,  they  are  with- 
out wings. 

To  this  order  we  may,  in  the  first  place,  refer  the 

LIBEI,Ltri.A,  OR  DRAGON-FLY. 


Of  all  the  flies  which  adorn  or  diversify  the  face 
of  nature,  these  are  the  most  various  and  the  most 
beautiful ;  they  are  of  all  colours ;  gi'een,  blue,  crim- 
son, scariet,  white,  &c. 

They  are  distinguished  from  all  other  flies  by  the 
length  of  their  bodies,  the  largeness  of  their  eyes, 
and  the  beautiful  transparency  of  their  wings,  which 
are  four  in  number.  They  are  seen  in  summer  fly- 
ing  with  great  rapidity  near  every  hedge,  and  by 
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every  running  brook ;  they  sometimes  settle  on  the 
leaves  of  plants,  and  sometimes  keep  for  hoars 
together  on  the  wing. 

Dragon-flies,  though  there  are  three  or  four  differ- 
ent kinds,  yet  agree  in  the  most  striking  parts  of 
their  history,  and  one  account  may  serve  for  all. 
The  largest  sort  are  generally  found  from  two  to 
three  inches  long ;  their  tail  is  forked ;  their  body 
divided  into  eleven  rings;  their  eyes  are  large, 
homy,  and  transparent,  divided  by  a  number  of 
intersections ;  and  their  wings,  that  always  lie  flat 
when  they  are  at  rest,  are  of  a  beautiful  glossy  trails- 
parency;  sometimes  shining  like  silver,  and  some- 
times glistening  like  gold.  Within  the  mouth  are  to 
be  seen  two  teeth,  covered  with  a  beautiful  lip :  with 
these  the  creatures  bite  fiercely  when  they  are  taken ; 
but  their  bite  is  not  venomous. 

These  insects,  beautiful  as  they  are,  are  produced 
from  eggs,  which  are  deposited  in  the  water,  where 
they  remain  for  some  time  without  seeming  life  or 
motion.  They  are  ejected  by  the  female  into  the 
water  in  clusters,  like  a  bunch  of  grapes,  where  they 
sink  to  the  bottom  by  their  natural  weight,  and  con- 
tinue in  that  state  till  the  young  ones  find  strength 
enough  to  break  the  shell,  and  to  separate  from  each 
other.  The  form  in  which  they  first  show  life  is  that 
of  a  worm  with  six  legs,  bearing  a  strong  resemblance 
to  the  Dragon-fly  in  its  winged  state,  except  that  the 
wings  are  yet  concealed  within  a  sheath  peculiar  to 
this  animal.  The  rudiments  of  these  appear  in 
bunches  on  the  back,  within  which  the  wings  are 
folded  up  into  each  other,  while  all  the  colours  and 
varieties  of  painting  appear  transparent  through  the 
skin.  These  animals,  upon  quitting  the  egg,  still 
continue  in  the  water,  where  they  creep  and  swim, 
but  do  not  move  swiftly.   They  have  likewise  a  sharp 
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^ht,  iincl  im ID ed lately  sink  lo  ihe  botloin,  if  any 
one  comes  to  the  places  where  Ihey  live,  or  whenever 
they  perceive  the  least  uncommon  object.  Their 
food  at  that  time  ia  soft  mud  and  the  glutinous  eaitljy 
Mibstances  that  are  found  at  the  bottom. 

In  this  state,  its  mode  of  locomotion  is  of  a  truly 
fiingtilar  kind.  Its  abdomen  is,  in  fact,  a  syringe. 
When  the  piston  is  drawn  up,  the  pressure  of  the 
fluid  Gils  the  vacuum.  The  piston  is  then  thrust 
down,  the  water  is  expelled,  and  the  consequent 
tesistance  of  the  element  in  which  it  swims  moves 
Ihe  Libellula  forward  in  the  opposite  direction. 

When  these  animals  prepare  to  change  from  their 
reptile  to  their  flying  state,  they  then  move  out  of 
the  water  to  a  dry  place;  ns  into  grass,  to  pieces  of 
wood,  stone,  or  any  thing  else  they  meet  with.  They 
Acre  firmly  fix  their  acute  claws;  and,  for  a  short 
thne,  continue  quite  immoveable,  as  if  meditating 
i  the  change  they  are  to  undei^o.  It  is  then  ob- 
served, that  the  skin  first  opens  on  theheaidaiid  bock; 
«nd  out  of  this  opening  they  exhibit  their  real  head 
.hnd  eyes,  and  at  length  their  six  legs;  whilst,  in  the 
ttean  time,  the  hollow  and  empty^  skin,  or  slough  of 
ir  legs,  remains  firmly  fixed  in  its  place.  After 
Sj.the  creature  creeps  forward  by  degrees ;  and  by 
tbii  means  draws  first  its  wings,  and  then  ils  body, 
eot  of  the  skin  ;  and,  proceeding  a  little  farther,  sits 
I  rest  for  some  time,  as  if  immoveable.  During 
lis  time  the  wings,  which  were  moist  and  folded, 
he^n  by  degrees  lo  expand  themselves,  and  to  make 
Smooth  and  even  all  ihose  plaits  which  were  laid 
>#ffainst  each  other,  like  a  closed  fan.  The  body  it 
l&ewise  insensibly  extended,  unlil  all  (he  limbs  have 
libtained  their  proper  size  and  dimensions. 
VOL.  n.  R 
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No  animal  La  more  amply  filled  for  molion,  snty- 
Mstence,  and  enjoymeiit.  As  it  haunts  and  seeks 
af^er  its  food  flying  in  the  air,  natuve  has  provided 
it  with  two  large  eyes,  which  make  almost  the  whole 
head,  and  which  resemble  glittering  raother-of-pearl. 

As  the  wings  are  long,  and  the  legs  short,  they  sel- 
dom walk,  but  are  ever  seen  eitlier  resting  or  flying. 

Thus  they  are  seen,  adorning  the  summer  with  a 
profusion  of  beauty,  lightly  traversing  the  air  in  a 
thousand  directions,  and  expanding  the  most  beau- 
tiful colours  to  the  sun.  The  garden,  the  forest,  the 
hedgea,and  the  rivulets.are  animated  by theirsports; 
and  there  are  few  who  have  been  brought  up  in  the 
counli-y,  who  have  not  employed  a  part  of  their 
childhood  in  the  pursuit. 

But  while  these  beautiful  flies  appear  to  ua  so 
idly  and  innocently  employed,  they  are  in  fact  the 
gi^atest  tyrants  of  the  insect  tribe;  and,  like  the 
hawk  among  birds,  are  only  hovering  up  and  down 
to  aeize  their  prey.  They  are  the  strongest  and  the 
most  courageous  of  all  winged  insects;  nor  is  there 
one,  how  large  soever,  that  they  will  not  attack  and 
devour.  The  blue  fly,  the  bee,  the  wasp,  and  the 
hornet  make  tlieir  constant  prey ;  and  even  the  but- 
terfly, that  spreads  so  lai^  a  wing,  is  ot^en  caught 
and  treated  without  mercy.  Their  appetite  seema 
to  know  no  bounds ;  they  spend  the  whole  day  in 
the  pursuit,  and  have  been  seen  to  devour  three 
limes  their  own  size  in  the  capture  of  a  single  hour. 
They  seize  their  prey  flying,  with  their  six  claws, 
and  tear  it  easily  to  pieces  with  their  teeth,  which 
ore  capable  of  inflicting  troublesome  wounds. 


THE  ANT-LION. 
jfcLTBODQB  this  animal  properly  belongs  lo  no  order 
4r  insects,  yet,  as  it  is  changed  iDlo  a  fly  very  much 
lesemhling  that  previously  described,  it  may  not  be 
bnpropei'  to  give  its  history  here. 

The  Ant-lion,  in  its  reptile  state,  is  of  the  size  of 

common  woodlouse,  but  somewhat  brooder.  It 
has  a  pretty  long  head,  and  a  roundish  body,  which 
becomes  a  little  narrower  towards  ihe  tail.  The 
colour  is  a  dirty  gray,  speckled  with  black,  and  the 
body  is  composed  of  several  flat  rings,  which  slip 
one  upon  another.  It  has  six  feet,  four  of  which 
fixed  lo  the  breast,  and  two  to  the  neck.  The 
d  is  small  and  flat ;  and  before  (here  are  two 
little  smooth  horns  and  feelers,  which  are  hard, 
It  a  quarter  of  an  inch  long',  and  crooked  at  the 
i.  At  the  basis  of  the  feelers  (here  are  two  small 
black  lively  eyes,  by  which  it  can  see  the  smallest 
abject,  as  is  easily  discovered  by  its  starting  from 
every  thing  that  approaches. 

To  a  form  so  unpromising,  and  so  ill  provided  for 
tbe  purposes  of  rapacity,  this  animal  unites  the  most 
(Bvenous  appetites  in  nature ;  but  to  mark  its  imbe- 
elity  still  stronger,  as  other  animals  have  wings  or 
■leet  to  enable  them  to  advance  towards  their  prey, 
ithe  Ant-lion  is  unprovided  with  such  assistance  from 
either.  It  has  legs  indeed,  but  these  only  enable  it 
to  run  backward,  so  that  it  could  as  soon  die  as  make 
the  smallest  progressive  motion.  Thus,  famished 
and  rapacious  as  it  ever  seems,  its  prey  must  come 
to  it,  or  rather  into  the  suaie  provided  for  it,  or  the 
insidious  assassin  must  starve. 

But  Nature,  that  has  denied  it  strength  or  swift- 
ness, has  given  it  an  equivalent  in  cunning ;  so  that 
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no  animal  fares  .more  sumptuously^  without  ever 
stirring  from  its  retreat.  For  this  purpose,  it  chooses 
a  dry  sandy  place,  at  the  foot  of  a  wall;  or  under 
some  shelter,  in  order  to  preserve  its  machinations 
from  the  rain.  The  driest  and  most  sandy  spot  is 
the  most  proper  for  it;  hecause  a  heavy  clogfged 
earth  would  defeat  its  labour.  When  it  goes  abbut 
to  dig  the  hole  where  it  takes  its  prey,  it  beg^s  to 
bend  the  hinder  part  of  its  body,  which  is  pointed^ 
and  thus  works  backward :  making,  after  several  at- 
tempts,, a  circular  furrowy  which  serves  to  mark  out 
the  size  of  the  hole  it  intends  making,  as  the  ancients 
marked  out  the  limits  of  a  city  with  a  plough.  Within 
this  first  furrow  it  digs  a  second,  then  a  third,  and 
afterwards  others,  which  are  always  less  than  the 
preceding.  Then  it  begins  to  deepen  its  hole,  sink- 
ing lower  and  lower  into  the  sand,  which  it  throws 
with  its  horns,  or  feelers,  towards  the  edges,  as  we 
see  men  throw  up  sand  in  a  gravel  pit.  Thus,  by 
repeating  its  labours  all  around,  the  sand  is  thrown 
up  in  a  circle  about  the  edge  of  the  pit,  until  the 
hole  is  quite  completed.  This  hole  is  always  formed 
in  a  perfect  circle ;  and  the ,  pit  itself  resembles  the 
inside  of  an  inverted  funnel.  If,  in  the  course  of 
its  work,  it  is  impeded  by  any  small  stones,  it  places 
them,  one  by  one,  on  its  head,  and  jerks  them  out 
beyond  the  excavation. 

The  work  being  thus  with  great  labour  finished, 
the  insidious  insect  places  itself  in  ambush,  hiding 
itself  in  the  bottom  under  the  sand  in  such  a  manner 
that  its  two  horns  encircle  the  bottom  of  the  pit.  All 
the  sides  of  this  pitfall  are  made  of  the  most  loose  and 
crumbling  materials ;  so  that  scarcely  any  insect  can 
climb  up  that  has  once  got  down  to  the  bottom. 
CQ)93cio,us  of  this^  the  Ant-lion  remains  in  patient 
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expeclation,  ready  to  profit  hy  that  accident  which 
{^rovrs  some  faeedless  little  anima,!  into  his  den.  If 
Iten,  by  misrorlutie,  an  ant,  a.  woodlouse,  or  a  smcdl 
Gdterpillar,  walks  too  near  ihe  edge  of  the  precipice, 
tbe  sand  gives  way  beneath  tbem,  and  they  full  to 
the  bottom  of  the  pit,  where  they  meet  inevitable 
destruction.  The  fall  of  a  single  grain  of  sand  gives 
the  creature  notice  at  the  bottom  of  its  cave ;  and  it 
never  fails  to  sally  forth  to  seize  upon  its  prey.  It 
bappens  sometimes,  however,  that  tbe  ant  or  tbe 
voodlouse  is  too  nimble,  and  runs  up  the  side  of 
^e  pitfall  before  tbe  other  con  make  ready  to  seize 
It.  The  Ant-lion  has  then  another  contrivance,  still 
more  wonderful  than  ibe  former ;  for,  by  means  of 
ks  broad  head  ami  feelers,  it  bas  a  method  of  throw- 
ing up  a  shower  of  sand,  which  falls  upon  the 
struggling  captive  with  tremendous  weight,  and 
ODce  more  crushes  it  down  to  tbe  bottom. 

When  tbe  prey  is  reduced  to  a  busk,  and  nothing 
but  the  external  form  remains,  the  next  care  of  the 
I, Ant-lion  is  to  remove  the  body  from  its  cell ;  there- 
'jfore,  taking  up  the  wasted  trunk  with  its  feelers,  it 
'^rows  it,  with  wonderful  strength,  at  least  six  inches 
'from  the  edge  of  its  hole;  and  then  patiently  sets 
'about  mending  tbe  breaches  which  its  fortifications 
tiod  received  in  the  last  engagement. 

When  tbe  Ant-lion  attains  a  certain  age,  in  which 
it  is  to  change  into  another  form,  it  then  leaves  off 
its  usual  rapacious  habits. 

Tbese  animals  are  produced  in  autumn,  and  gene- 
rally live  a  year,  and  perhaps  two,  before  they  assume 
a  winged  form. 

When  the  time  of  change  approaches,  if  the  insect 
finds  its  little  cell  convenient,  it  seeks  no  other:  if  it 
js  obliged  to  remove,  after  furrowing  up  the  sand, 
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it  hides  itself  under  it,  boras  and  all.  It  there  spins 
a  thread,  in  the  manner  of  the  spider;  which  being 
made  of  a  glutinous  substance,  and  being  humid 
from  the  moisture  of  its  body,  sticks  to  the  little  par* 
tides  of  sand  among  which  it  is  spun ;  and  in  pro^ 
portion  as  it  is  thus  excluded,  the  insect  rolls  up  its 
web,  sand  and  all,  into  a  ball,  of  which  itself  is  the 
centre.  This  ball  is  about  half  an  inch  in  diameter; 
and  within  it  the  insect  resides,  in  an  apartment  emfl 
ficiently  spacious  for  all  its  motions.  The  outside  is 
composed  of  sand  and  silk ;  the  inside  is  lined  with 
silk  only,  of  a  fine  pearl  colour,  extremely  delicate, 
and  perfectly  beautifuL  But,  though  the  work  is  so 
curious  within,  it  exhibits  nothing,  to  external  ap* 
pearance,  but  a  lump  of  sand;  and  thus  escapes 
the  search  of  birds,  that  might  otherwise  disturb  the 
inhabitant  within. 

The  insect  continues  thus  shut  up  for  six  weeks 
or  two  months;  and  gradually  parts  with  its  eyes, 
its  feelers,  its  feet,  and  its  skin ;  all  which  are  thmst 
into  a  corner  of  the  inner  apartment,  like  a  rag*  Th)e 
insect  then  appears  almost  in  its  winged  state,  except 
that  there  is  a  thin  skin  which  wraps  up  the  wings, 
and  which  appears  to  be  nothing  else  but  a  liquor 
dried  on  their  outside.  Still,  however,  tire  little 
animal  is  too  delicate  and  tender  to  venture  from  its 
retreat;  but  continues  enclosed  for  some  time  longer: 
at  length,  when  the  members  of  this  new  insect  have 
acquired  the  necessary  consistence  and  vigour,  it 
tears  open  its  lodging,  and  breaks  through  its  wall. 
For  this  purpose,  it  has  two  teeth,  like  those  of  grass- 
hoppers, with  which  it  eats  through,  and  enlarges 
the  opening,  till  it  gets  out.  Its  body,  which  is 
turned  like  a  screw,  takes  up  no  more  than  the  space 
^f  a  quarter  of  an  inch ;  but  when  it  is  unfolded,  it 
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hair  an  inch  in  length;  while  its  wings, 
thai  seemed  lo  occupy  the  soiullest  space,  in  two 
minutes'  time  unfbld,  and  become  longer  than  the 
body.  In  short,  it  becomes  a  lai^e  and  beautiful 
By,  of  the  libellula  kind,  with  a  long,  slender  body, 
■pf  a  brown  colour;  a  small  head,  with  large  bright 
eyes,  long  slender  legs,  and  four  large,  transparent, 
reticulated  wings.  The  rest  of  its  hatuts  resemble 
that  insect  whose  form  it  bears ;  except  that,  instead 
'1^  dropping  its  eggs  in  the  water,  it  deposits  them 
in  sand,  where  they  are  soon  batched  into  thut  rapa- 
cious insect,  so  justly  admired  for  its  method  of 
«tUching  its  prey. 

t^HE  GRASSHOPPER,  THE  LOCUST,  THE 

CRICKET,  &c. 
7hat  animal  which  is  called  the  Grasshopper  with 
ps  differs  greatly  from  the  cicada  of  anlii^ully ;  for. 
Ma  our  insect  is  active  enough  in  hopping  through 
"ibe  long  grass,  whence  it  has  taken  its  name,  the 
^cada  hud  not  this  power,  but  either  walked  or  flew. 
jThe  little  hissing  note  also  of  our  Grasshopper  is 
giety  different  from  the  song  of  the  cicada,  which 
(Bras  louder,  and  far  more  musical. 

Of  this  variegated  tribe,  the  Little  Grasshopper, 


ilbat  breeds  in  such  plenty  in  every  meadow,  an 
jtfiat  continues  its  chirping  through  the  summer,  i 
Iwst  known  .to  us ;  and,  by  having  its  history,  w 
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nhfiil  be  pogsesaed  of  ifaat  of  all  tbe  resl.  This  ani- 
mal is  of  the  colour  of  ^reeii  leaves,  except  a  liue  of 
brown  which  streaks  the  back,  and  Iwo  pale  lines 
under  the  belly,  and  behind  the  legs-  It  may  be 
divided  into  the  head,  tbe  corslet,  and  tbe  belly. 
The  head  is  oblong,  regarding  ihe  earth,  and  bearing 
Bome  resemblance  to  that  of  a  horse.  Its  mouth  is 
covered  by  a  kind  of  round  buckler  jutting  over  it, 
and  armed  with  teeth  of  a  brown  colour,  hooked  at 
the  points.  Within  the  mouth  is  perceivable  a  large 
reddish  tongue,  fixed  to  the  lower  jaw.  The  feelers, 
or  horns,  are  very  long,  tapering  off  to  a  point ;  and 
the  eyee  are  like  two  block  specks,  a  little  prominent. 
The  corslet  is  elevated,  narrow,  armed  above  and 
below  by  Iwo  serrated  spines.  Tbe  back  is  armed 
with  a  strong  buckler,  to  which  the  muscles  of  the 
legs  are  firmly  bound;  and  round  these  muscles 
are  seen  the  vessels  by  which  the  animal  breathes, 
as  white  as  anow.  The  last  pair  of  legs  are  much 
longer  and  stronger  than  tbe  first  two  pair,  fortified 
by  thick  muscles,  and  very  well  formed  for  leaping. 
It  has  four  wing;s ;  the  anterior  ones  springing  from 
the  second  pair  of  legs,  tbe  posterior  from  the  tfaird 
pair.  The  binder  wings  are  much  finer  and  more 
expansive  than  the  foremost,  and  are  the  principal 
instruments  of  its  flight.  The  belly  is  considerably 
large,  composed  of  eight  rings,  and  terminated  by  a 
forky  tail,  covered  with  down,  like  the  tail  of  a  rat. 
When  examined  internally,  besides  the  gullet,  we 
discover  a  small  stomach  ;  and  behind  that  a  very 
large  one,  wrinkled  and  furrowed  withinside ;  lower 
down  there  is  still  a  third  ;  so  that  it  is  not  without 
reason  that  all  the  animals  of  this  order  are  said  to 
chew  the  cud,  as  they  so  much  resemble  ruminating 
animals  in  tbeir  internal  conformation. 
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A  Bborl  time  afler  ihe  Grasshopper  assumes  its 
wings,  it  fills  the  meadow  with  its  note ;  which,  Hke 
that  among  birds,  is  a  call  to  courtship.  The  male 
only  of  this  tribe  is  vocal ;  and  upon  examining  it 
at  the  base  of  the  wings,  there  will  be  found  a  little 
hole  in  its  body,  covered  with  a  fine  transparent 
membrane.  This  is  thought,  by  Linnaeus,  to  be  the 
instrument  it  employs  in  singing ;  but  others  are  of 
opinion,  the  sound  is  produced  by  rubbing  its  hinder 
It^gs  against  each  other:  however  this  may  be,  the 
note  of  one  male  is  seldom  heard,  hut  it  is  returned 
by  another ;  and  the  two  lillle  animals,  after  many 
mutual  insults  of  this  kind,  are  seen  to  meet  and 
fight  desperately.  I'hc  female  is  generally  the  re- 
ward of  victory;  for,  after  the  combat,  the  male 
seizes  her  with  bis  teeth  behind  the  neck,  and  thus 
keeps  het  for  several  hours. 

Towards  the  latter  end  of  autumn,  the  female 
prepares  to  deposit  her  burthen ;  nnd  her  body  is 
then  seen  greatly  distended  with  her  e;^g;s,  which 
she  carries  to  the  number  of  a  hundred  and  fifty. 
In  order  to  make  a  proper  lodgment  in  the  earth 
for  them,  nature  has  furnished  her  with  an  instru- 
ment at  her  tail,  somewhat  resembling  a  two-edged 
sword,  which  she  can  sheathe  and  unslieathe  at 
pleasure;  with  this  she  pierces  the  earth  as  deep  as 
she  is  able ;  and  into  the  hole  which  her  instru- 
ment has  made,  she  deposits  her  eggs,  one  after  the 

Having  thus  proviiled  for  the  continuation  of  her 
posterity,  the  animal  lierself  does  not  long  survive; 
but,  as  the  winter  approaches,  she  dries  up,  seems  to 
feel  the  effects  of  age,  and  dies  from  a  total  decay. 
Some,  however,  assert,  that  she  is  killed  by  the  cold ; 
and  others,  that  she  is  eaten, by  worms:  but  certain 
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it  ia,  that  neither  the  male  nor  female  are  ever  A 
to  survive  the  winter.  In  the  mean  time,  the  eggs 
which  have  been  deposited  conlinue  unaltered,  either 
by  the  severity  of  the  season,  or  the  retardation  of 
the  spring.  They  are  of  an  oval  figure,  white,  and 
of  the  consistenee  of  horn :  their  size  nearly  equals 
that  of  a  grain  of  anise ;  they  are  enveloped  in  the 
body  within  a  covering,  branched  all  over  with  veins 
and  arteries;  and  when  excluded,  they  crack,  on 
being  pressed  between  the  fingers :  their  substance 
within  is  a  whitish,  viscous,  and  transparent  fluid. 

Generally,  about  the  beginning  of  May,  erery 
egs  produces  an  insect,  about  the  size  of  a  flea ; 
these  at  first  are  of  a  whitish  colour;  at  the  end  of 
two  or  three  days  they  turn  black ;  and  soon  after 
they  become  of  a  reddish  brown.  They  appear, 
from  the  beginning,  like  Grasshoppers  wanting 
wings;  and  hup  among  the  gross,  as  soon  as  ex- 
cluded, with  great  agility. 

Tet  still  they  are  by  no  means  arrived  at  iheir 
state  of  full  perfection ;  although  they  bear  a  strong 
resemblance  to  the  animal  in  its  perfect  form.  They 
want,  or  seem  to  want,  the  wings,  which  they  are  at 
last  seen  to  assume;  and  can  only  hop  among  the 
grass,  without  being  able  to  fly.  The  wings,  how- 
ever,  are  not  wanting,  but  are  concealed  within  four 
little  bunches,  that  seem  to  deform  the  sides  of  the 
animal:  there  they  lie  rolled  up  in  a  most  curious 
manner;  and  occupying  a  smaller  space  lb  an  one 
could  conceive.  Indeed,  all  insects,  whatever  trans- 
mutations they  seem  to  undergo,  are  yet  bronght 
forth  with  those  very  limbs,  parts,  and  wings,  which 
they  afterwards  seem  lo  acquire.  In  the  most  help- 
less caterpillar,  there  are  still  to  be  seen  the  rodi- 
meuts  of  that  beautiful  plumage  which  it  afterwards     : 


ncpanda  niien  a  butterfly :  anij  though  many  new 
parls  seem  unfolded  to  the  view,  tlie  animal  oc' 
qaifes  none  but  such  as  it  was  from  the  beginniug 

issessed  of. 

The  Grasshopper,  that  for  above  twenty  days  from 
its  exclusioa  bas  continued  without  the  use  of  its 
wings,  which  were  folded  up  to  its  body,  at  leng:th 
prepares  for  its  emancipation,  and  for  a  life  of 
(frealer  liberty  and  pleasure.  To  make  the  proper 
'dispositions  for  tbe  approaching  change,  it  ceases 
from  its  grassy  food,  and  seeks  about  for  a  conve- 
Bient  plnct;,  beneath  some  thorn  or  thistle,  that  may 
protect  it  from  an  accidental  ehower.  The  same 
laborious  writhingsand  workings,  heavingsand  pal- 
pitations,  which  we  have  remarked  in  every  other 
insect  upon  an  approaching  change,  are  exhibited 
in  this. 

At  length,  the  skin  covering  the  head  and  breast 
is  seen  dividing  above  the  neck;  tbe  head  is  seen 
issuing  out  first  from  the  bursting  skin  ;  the  efforts 
Still  continuing,  the  other  parts  follow  successively ; 
ao  that  the  little  animal,  with  its  long  feelers,  legs 
ftnd  all,  works  its  way  from  the  old  skin,  that  re- 
mains fised  to  the  thistle  or  the  thorn.  It  is,  indeed, 
inconceivable  how  the  insect  thus  extricates  itself 
from  BO  exact  a  sheath  ns  that  which  covered  every 
•part  of  its  body. 

The  Grasshopper,  thus  disengaged  from  its  outer 
ekin,  appears  in  its  perfect  form  ;  but  then  bo  feeble, 
mad  its  body  so  sofl  and  tender,  that  it  may  be 
moulded  like  wax.  It  is  qo  longer  of  that  obscure 
colour  which  it  exhibited  before,  but  a  greenish 
white,  which  becomes  more  vivid  aa  the  moisture 
pn  the  surface  is  dried  away.  Still,  however,  the 
•Dimal  continues  to  show  no  signs  of  life,  but  ap- 
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[>ears  quite  spent  und  fatigued  with  its  labour  for 
more  than  an  hour  together.  During  this  time,  the 
body  is  drying,  and  the  wings  unfolding  1o  their 
greatest  eKpausion;  and  tlie  curious  observer  will 
perceive  them,  fold  after  fold,  opening  to  the  sun, 
till  at  last  they  become  longer  than  the  two  hinder 
legs.  The  insect's  body  also  is  lengthened  during 
this  operation,  and  it  hecomea  much  more  beautiful 
than  before. 

These  insects  are  generally  vocal  in  the  midst  of 
summer;  and  ihey  are  heard  at  sun-setting  much 
louder  than  during  the  heals  of  the  day.  They  feed 
upon  gi'ass ;  and,  if  their  helly  be  pressed,  they  will 
be  seen  to  return  the  juicea  of  the  plants  they  have 
last  fed  upon.  Though  unwilling  to  fly,  and  slow 
in  flight,  particularly  when  the  weather  is  moist  or 
cool,  they  are  sometimes  seen  to  fly  to  considerable 
distances.  If  they  are  caught  by  one  of  the  hinder 
l^s,  they  quickly  disengage  themselves  from  il,  and 
leave  the  1^  behind  them.  This,  however,  does  not 
grow  again,  as  with  crabs  or  spiders ;  for  as  they  ars- 
animals  but  of  a  single  year's  continuance,  they  have 
not  sufhcient  time  for  repairing  these  accidental 
misfortunes.  The  loss  of  their  leg  also  prevents 
them  from  flying;  for,  being  unable  to  lift  them- 
selves in  the  air,  they  have  not  room  upon  tha 
ground  for  the  proper  expansion  of  their  wings.  If 
they  be  handled  roughly,  they  will  bite  very  fiercely ; 
ami  when  they  fly,  they  malie  a  noise  with  their 
wings.  They  generally  keep  in  the  plain,  where  tb« 
grass  is  luxuriant,  and  the  ground  rich  and  fertile:. 
there  they  deposit  their  eggs.particularly  in  ihosA- 
cracks  which  are  formed  by  the  heat  of  the  sun. 

Such  are  the.babits  and  nature  of  these  little  vocal' 
insects,  that  swaim  in  our  meadows,  and  enliven  tl 
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landscape.  The  loiger  Itinds  only  differ  from  them 
in  size,  in  rapidity  of  flight,  and  the  powers  of  in- 
juring manlfind,  by  swarming  upon  the  productions 
of  the  earth.  The  quanlily  of  grass  which  a  few 
Grasshoppers  that  sport  in  the  fields  can  destroy  is 
trifling ;  but  when  a  swarm  of  Loct;^.s  two  or  three 


miles  long,  and  several  yards  deep,  settle  upon  a 
field,  the  consequences  are  frightful.  The  annals 
of  every  country  are  marked  with  the  devastation 
which  such  a  multitude  of  insects  produces ;  and 
though  they  seldom  visit  Europe  in  such  dangerous 
swanns  as  formerly,  yet,  in  some  of  the  southern 
kingdoms,  they  are  still  formidable.  Those  which 
have,  at  uncertain  intervals,  visited  Europe,  in  onr 
memory,  are  supposed  to  have  come  from  Africa, 
and  the  animal  is  called  the  Great  Brown  Locust. 
It  was  seen  in  several  parts  of  England,  in  the  year 
1748,  and  many  dreadful  consequences  were  appre- 
hended from  its  appearance.  This  insect  is  about 
three  inches  long ;  and  has  two  horns,  or  feelers,  an 
inch  in  length.  The  head  and  horns  are  of  a 
brownish  colour;  it  is  blue  about  the  moulb,  as 
also  on  the  inside  of  the  larger  legs.  The  shield 
that  covers  the  back  is  greenish ;  and  the  upper 
side  of  the  body  brown,  spotted  with  black,  and  the 
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under  side  purple.  The  upper  wings  are  brown, 
with  small  dusky  spots,  with:  one  larger  at  the  tips ; 
the  under  wings  are  more  transparent,  and  of  a  light 
brown,  tinctured  with  green,  but  there  is  a  dark 
doud  of  spots  near  the  tipis.  '■ 

There  is  no  animal  in  the  creation  that  multiplies 
so  fast  as  these,  if  the  sun  be  warm,  and  the  soil  in 
which  their  eggs  are  deposited  be  dry. 

The  Scripture,  which  was  written  in  a  country 
where  the  Locust  made  a  distinguished  feature  in 
the  picture  of  nature,  has  given  us  several  very 
striking  images  of  this  animal's  numbers  and  ra- 
pacity. It  compares  an  army,  where  the  numbers 
are  almost  infinite,  to  a  swarm  of  Locusts:  it  de. 
scribes  them  as  rising  out  of  the  earth,  where  they 
are  produced ;  as  pursuing  a  settled  march  to  destroy 
the  fruits  of  the  earth,  and  cooperate  with  divine 
indignation. 

When  the  Locusts  take  the  field,  as  we  are  assured^ 
they  have  a  leader  at  their  head,  whose  fl%ht  they 
observe,  and  pay  a  strict  attention  to  all  his  motions. 
They  appear  at  a  distance,  like  a  black  cloud,  which, 
as  it  approaches,  gathers  upon  the  horizon,  and 
almost  hides  the  light  of  the  day.  It  often  happeni^ 
that  the  husbandman  sees  this  imminent  calamity 
pass  away  without  doing  him  any  mischief;  and  the 
whole  swarm  proceed  onward  to  settie  upon  the  la- 
bours of  some  less  fortunate  country.  But  wretched 
is  the  district  upon  which  they  settle :  they  ravage 
the  meadow  and  the  pasture  ground ;  strip  the  trees 
of  their  leaves,  and  the  garden  of  its  beauty;  the 
visitation  of  a  few  minutes  destroys  the  expectations 
of  a  year ;  and  a  famine  but  too  frequently  ensues* 
In  their  native  tropical  climates,  they  are  not  so 
dreadful  as  in  the  southern  parts  of  Europe.  There, 
though  the  plain  and  the  forest  be  stripped  of  their 
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renHnre,  the  power  of  vegetation  is  so  great,  that  an 
interval  of  three  or  four  days  repairs  the  calamity  : 
but  our  verdure  ia  the  livery  of  a  season;  and  we 
must  wait  till  the  eneuino;  spring  repairs  the  dami^e. 
Besides,  in  their  long;  flights  to  this  part  of  the  world, 
they  are  famished  by  the  tediousness  of  tlieir  jour- 
ney, and  are  therefore  more  voracious  wherever  they 
happen  to  settle.  But  it  is  not  by  what  they  devour 
that  they  do  so  much  damajfc  as  by  what  they  de- 
stroy. Their  very  bite  is  thought  to  contaminate 
the  plant,  and  to  prevent  its  vegetation.  To  use  the 
expression  of  the  husbandman,  they  burn  whatever 
tliey  touch ;  and  leave  the  marks  of  their  devasta- 
tion for  two  or  three  years  ensuing.  But  if  they  he 
noxious  while  living,  they  are  still  more  so  when 
dead ;  for  wherever  ihey  fall,  they  infect  the  air  in 
such  a  manner,  that  the  smell  is  insupportable. 

Orosius  tells  us,  that  in  the  year  of  the  world 
3800,  there  was  an  incredible  number  of  Locusts 
which  infested  Africa;  and,  after  having  eaten  up 
every  thing  that  was  green,  they  flew  off,  and  were 
drowned  in  the  African  sea ;  where  ihey  caused 
euch  a  slench,  that  the  putrefying  bodies  of  hun- 
dreds of  thousands  of  men  could  not  equal  it- 

In  the  year  1650,  a  cloud  of  Locusts  was  seen  to 
enter  Russia  in  three  different  places ;  and  thence  to 
spread  themselves  over  Poland  and  Lithuania,  in 
such  astonishing  multitudes,  that  the  air  was  dark- 
ened, and  the  earth  covered  with  their  numbers. 
In  some  places  they  were  seen  lying  dead,  heaped 
■upon  each  other  four  feet  deep ;  in  others,  they 
covered  the  surface  like  a  black  cloth :  the  trees  bent 
beneath  their  Weight;  and  the  damage  which  the 
country  sustained  exceeded  computation.  In  Bar- 
bary  their  numbers  are  formidable,  and  their  visits 
ure  frequent.     In  the  year  1724,  Dr.  Shaw  was  a 
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witness  in  that  country  of  iheir  devastations.  Their  - 
first  appearance  was  about  the  latter  end  of  March, 
when  the  wind  had  been  southerly  for  some  time. 
In  the  beginning  of  April,  their  numbers  were  bo 
vastly  increased,  that,  in  the  heat  of  the  day,  they 
formed  themselves  into  large  swarms,  which  ap. 
peared  like  clouds,  and  darkened  the  sun.  In  the 
middle  of  May,  they  b^an  to  disappear,  retiring 
into  the  plains  to  deposit  their  eggs.  In  the  next 
month,  being  June,  the  young  brood  b^an  to  make 
their  appearance,  forming  many  compact  bodies  of 
eeveral  hundred  yards  square;  which  afterwards 
marching  forward,  climbed  the  trees,  walls,  and 
bouses,  eating  every  thing  that  was  green  in  their 
way.  The  inhabitants,  to  stop  their  progress,  formed 
trenches  all  over  their  fields  and  gardens,  filling  them 
with  water.  Some  placed  large  quantities  of  heath, 
stubble,  and  such  like  combustible  mailer,  in  rows, 
and  set  them  on  fire,  on  the  approach  of  the  Locusts ; 
but  all  this  was  to  no  purpose ;  for  the  trenches 
were  quickly  filled  up,  and  the  fires  put  out  by  the 
vast  number  of  swarms  that  succeeded  each  other. 
A  day  or  two  after  one  of  these  was  in  motion, 
others  that  were  just  hatched  came  to  glean  after 
them,  gnawing  off  the  young  branches,  and  the 
very  hark  of  the  trees.  Having  lived  near  a  month 
in  this  manner,  they  arrived  at  their  full  growth,  and  , 
threw  off  their  wormlike  state,  by  casting  their  sldn& 
To  prepare  themselves  for  this  change,  they  fixed 
their  hinder  feet  to  some  bush  or  twig,  or  corner  o£  \ 
a  stone,  when  immediately,  by  an  undulating  mo.  ] 
tion  used  on  this  occasion,  their  heads  would  first  < 
appear,  and  soon  after  the  rest  of  their  bodies.  The 
whole  transformation  was  performed  in  seven  or 
eight  mmutes'  time ,  after  which,  they  were  a  Utile 
while  m  a  languishing'  condition ;  but  as  soon  us 
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tfie  san  and  air  had  hardened  their  wings,  and  dried 
up  ihe  moisture  that  remained  after  casting  off  their 
doughs,  tbey  returned  a^ain  to  their  former  greedi- 
ness, with  an  addition  hoth  of  strength  and  agility. 
But  they  did  not  continue  long;  in  this  state  before 
Ihey  were  entirely  dispersed ;  afler  laying  their  eggs, 
directing  their  course  northward,  and  probably 
perished  in  the  sea.  It  is  said,  that  the  holes  these 
animals  make,  to  deposit  their  eggs,  are  four  feet 
deep  in  the  ground ;  the  eggs  are  about  fourscore  in 
number,  of  the  size  of  carramay  comfits,  and  bundled 
up  together  in  clusters. 

In  some  parts  of  the  world,  the  inhabitants  turn 
what  seems  a  plague  to  their  own  advantage.  Lo- 
custs are  eaten  by  the  natives  in  many  kingdoms  of 
the  East;  and  are  caught  in  small  nets  provided  for 
that  purpose.  They  parch  them  over  the  fire  in  an 
earthen  pan ;  and  when  their  wings  and  legs  are 
fallen  off,  they  turn  reddish,  of  the  colour  of  boiled 
shrimps.  Dampier  has  eaten  them  thus  prepared, 
and  thinks  them  a  tolerable  dish.  The  natives  of 
Barhary  also  eat  them  fried  with  salt ;  and  they  are 
eaid  to  tasle  like  crayfish. 

There  is  a  Locust  in  Tonquin,  about  the  thickness 
of  the  top  of  a  man's  finger,  and  as  long  as  the  first 
joint.  It  breeds  in  ihe  earth,  in  low  grounds ;  and 
•n  the  months  -of  January  and  February,  which  is 
the  season  for  taking  them,  they  issue  from  the  earth 
in  vast  swarms.  At  first  they  can  hardly  fly,  so  that 
they  often  fall  into  the  rivers  in  great  numbers: 
however,  the  natives  in  these  months  watch  the 
livers,  and  take  them  up  in  mulliludes  in  small  nets. 
They  either  eat  them  fresh,  broiled  on  the  coals,  or 
pickle  them  for  keeping.  They  are  considered  as  a 
great  delicacy  in  that  part  of  the  world,  as  well  by 
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the  rich  as  the  poor.     la  the  countries  nhere  tbej' 

are  eaten,  they  are  regularly  brought  to  market,  and 
sold  as  larks  or  quails  in  Europe.  They  must  have 
been  a  common  food  with  the  Jews,  as  Moses,  in 
the  book  of  Leviticus,  permits  them  to  eat  four  dif- 
ferent kinds  of  this  animal,  which  he  takes  core  to 
specily.  This  dish,  however,  has  not  yet  made  its 
way  into  the  kitchens  of  the  luxurious  in  Europe; 
and  though  we  may  admire  the  delicacies  of  the 
East,  we  are  as  yet  happily  deprived  of  the  power  of 
imitation. 

The  Crested  Locust,  which  inhabits  the  East, 
is  a  highly  beautiful  animal,  being  of  a  bright  red, 
with  the  body  annulated  with  black,  and  the  legs 
varied  with  yellow ;  the  upper  wings  are  mai'ked 
with  variegations  of  dark  and  pale  green  ;  the  lower 
with  transverse  undulated  streaks.  The  length  of 
this  species,  from  head  to  tail,  is  about  four  inches; 
and  the  expanse  of  wings  from  tip  to  tip,  when  fully 
extended,  hardly  teas  than  seven  inches  and  a  half. 

Of  all  animals,  however,  of  this  noxious  tribe,  the 
Great  West  Indian  Locust,  individually  con- 
sidered, is  the  most  formidable.  It  is  about  the 
thickness  of  a  goose  quill,  and  the  body  is  divided 
into  nine  or  ten  joints,  in  the  whole  about  six  or 
seven  inches  long.  It  has  two  small  eyes,  standing 
out  of  the  head  like  those  of  crabs,  and  two  feeler« 
like  long  hair.  The  whole  body  is  studded  with 
small  excrescences,  which  are  not  much  bigger  than 
the  points  of  pins.  The  shape  is  roundish,  and  the 
body  diminishes  in  circumference  to  the  tail,  which 
is  forked  into  two  horns.  Between  these,  there  is  a 
sort  of  sheath,  containing  a  small  dangerous  sting. 
If  any  person  happens  to  touch  this  insect,  he  is 
sure  to  be  stung  ^  and  is  immediately  taken  with  a 


liveriiag  and  trembling  all  over  the  body ;  which, 
however,  may  soon  be  put  a  stop  to,  by  rubbing  the 
place  that  nas  aifected  with  a  little  palm  oil. 

From  the  Locust  we  descend  to  the  Cricket,  which 
is  a  very  inoffensive  animal.  Though  there  is  >t 
species  of  this  insect  that  lives  eniirely  in  the  woods 
and  fields,  yet  that  with  which  we  are  best  acquainted 
IB  the  House  Cricket,  whose  voice  is  so  well  known 


behind  ^  country  fire  in  a  winter's  evening.  There 
n  something  so  unusual  in  hearing  a  sound  while 
we  do  not  see  the  animal  producing'  it,  nor  discover 
the  place  whence  it  comes,  that  among  the  country 
people  the  chirping  of  the  cricket  is  always  held 
ominous;  and  whether  it  deserts  the  fireside,  or 
pays  an  unexpected  visit,  the  credulous  peasantry 
always  find  something  to  be  afraid  of. 

The  Cricket  very  much  resembles  the  grasshopper 
in  its  shape,  its  manner  of  ruminating,  its  voice,  its 
leaping,  and  methods  of  propagation.  It  differs  in 
its  colour,  which  is  uniformly  of  a  rusty  brown :  in 
its  food,  which  is  more  various ;  and  in  its  place  of 
lesidence,  which  is  most  usually  in  the  warmest 
chinks  behind  a  country  hearth.  They  are,  in  some 
measure,  obliged  to  the  bad  masonry  employed  in 
making  peasants'  houses  for  their  retreats.  The 
smallest  chink  serves  to  give  them  shelter,  and  where 
they  once  make  their  abode  they  are  sure  to  propa 
gate.  They  are  of  a  most  chilly  nature,  seldon 
leaving  the  fireside;  and  if  undisturbed,  are  seei 
to  hop  from  their  retreats  to  chirp  at  the  blaze  li 
Ihe  chimney.     The  Woijb  Cricket  is   the  most 


J 


200  NATURAL  HISTORY. 

timorous  animal  in  nature;  but  the  Chimney 
Cricket,  being  used  to  noises,  disregards  them. 
Whether  the  voice  of  this  animal  is  formed  in  the 
same  manner  with  that  of  the  grasshopper,  is  not 
yet  ascertained;  nor  do  we  well  know  the  use  of 
this  voice,  since  anatomical  inspection  has  not  been 
able  to  discover  the  smallest  organs  of  hearing. 
Still,  however,  we  can  make  no  doubt  of  their  power 
of  distinguishing  sounds,  though  probably  not  in 
the  same  manner  with  the  more  perfect  ranks  of 
nature.  Certain  it  is,  that  they  have  been  often 
heard  to  call,  and  this  call  is  as  regularly  answered 
by  another,  although  none  but  the  males  are  vocal. 

They  are  very  voracious  little  animals,  and  will 
eat  bread,  flour,  meat,  and  scummings  of  pots ;  but 
are  particularly  fond  of  sugar.  They  are  a  thirsty 
race,  and  show  a  great  predilection  for  liquids,  being 
often  found  drowned  in  pans  of  water,  milk,  or  broth. 
Whatever  is  moist  they  affect;  and  therefore  fre- 
quently gnaw  holes  in  wet  woollen  stockings  and 
aprons  that  are  hung  to  the  fire. 

The  great  Scaliger  was  particularly  delighted  with 
the  chirping  of  Crickets,  and  kept  several  of  them 
for  his  amusement,  enclosed  in  a  box,  which  he 
placed  in  a  warm  situation.  Others,  on  the  con- 
trary, think  there  is  something  ominous  and  melan- 
choly in  the  sound,  and  use  every  endeavour  to 
banish  this  insect  from  their  houses. 

Ledelius  tells  us  of  a  woman  who  was  very  much 
incommoded  by  Crickets,  and  tried,  but  in  vain, 
every  method  of  banishing  them  from  her  house. 
She  at  last  accidentally  succeeded ;  for  having  one 
day  invited  several  guests  to  her  house,  where  there  . 
was  a  wedding,  in  order  to  increase  the  festivity  of 
the  entertainment,  she  procured  drums  and  trumpets 
to  entertain  them.    The  noise  of  these  was  so  much 


greater  than  what  the  little  animals  were  used  1o, 
that  they  instantly  forsook  their  situation,  and  were 
never  heard  in  that  mansion  more. 


THE  FIELD  CBICitET. 

Of  this  insect  an  amusing  account  is  given  by  the 
author  of  the  Natural  History  of  Selbome.  "  There 
is  (saja  he)  a  sleep  abrupt  pasture  field,  interspersed 
with  furze,  close  to  the  back  of  this  village,  well 

vn  by  the  name  of  the  Short  Lithe,  consisting 
rocky  dry  soil,  and  inclining  to  the  afternoon 
This  spot  abounds  with  the  (SryUus  Campesiris, 
or  Field  Cricket  j  which,  though  frequent  in  these 
parts,  is  by  no  means  a  common  insect  in  many 
other  cou utiles. 

As  their  cheerful  summer  cry  cannot  but  draw 
the  attention  of  a  naturalist,  I  have  often  gone  down 

:amine  the  economy  of  these  Grylti,  and  study 
fheir  mode  of  life,  but  they  are  so  shy  and  cautious 
that  it  is  no  easy  matter  to  get  a  sight  of  them ;  for, 
feeling  a  person's  footsteps  as  he  advances,  ihey 
Stop  short  in  the  midst  of  their  song,  and  retire 
backward  nimbly  into  their  burrows,  where  they 
lark  till  all  suspicion  of  danger  is  over. 

"  At  first  we  attempted  to  dig  tliem  out  with  a 
spade,  but  without  any  great  success;  for  either  we 
could  not  get  to  the  bottom  of  the  hole,  which  often 
termiaaled  under  a  great  stone ;  or  else  in  breaking 
np  the  ground,  we  inadvertently  squeezed  the  poor 
insect  to  death.  Out  of  one  so  bruised  we  took  a 
multitude  of  eggs,  which  were  long  and  narrow,  of  a 
yellow  colour,  and  covered  with  a  very  tough  skin. 
By  this  accident  we  learned  to  distinguish  the  male 
irom  the  female :  the  former  of  which  is  shining 
black,  with  a  golden  ^trijie  across  his  shoulders ;  the 
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latter  is  more  dusky,  more  capacious  about  the  ab- 
domen, and  carries  a  long  sword-shaped  weapon  at 
her  tail,  which  probably  is  the  instrument  with  which 
she  deposits  her  eggs  in  crannies  and  safe  recep- 
tacles. 

"  Where  violent  methods  will  not  avail,  more 
gentle  means  will  often  succeed ;  and  so  it  proved 
in  the  present  case;  for  though  a  spade  be  too  bois- 
terous and  rough  an  implement,  a  plant  stalk  of 
grass,  gently  insinuated  into  the  caverns,  will  probe 
their  windings  to  the  bottom,  and  quickly  bring  out 
the  inhabitant;  and  thus  the  humane  inquirer  may 
gratify  his  curiosity  without  injuring  the  object  of  it. 
It  is  remarkable  that,  though  these  insects  are  fur- 
nished with  long  legs  behind,  and  brawny  thighs 
for  leaping,  like  grasshoppers;  yet  when  driven  from 
their  holes  they  show  no  activity,  but  crawl  along 
in  a  shiftless  manner,  so  as  easily  to  be  taken :  and 
£^ain,  though  provided  with  a  curious  apparatus  of 
wings,  yet  they  never  exert  them  where  there  seems 
to  be  the  greatest  occasion.  The  males  only  make 
that  shrilling  noise,  perhaps  out  of  rivalry  and 
emulation,  as  is  the  case  with  many  animals  which 
exert  some  sprightly  note  during  their  breeding 
time :  it  is  raised  by  a  brisk  friction  of  one  wing 
against  the  other.  They  are  solitary  beings,  living 
singly  male  or  female,  each  as  it  may  happen ;  but 
there  must  be  a  time  when  the  sexes  have  some  in- 
tercourse, and  then  the  wings  may  be  useful  perhaps 
during  the  hours  of  night.  When  the  males  meet, 
they  will  fight  fiercely,  as  I  found  by  some  which  I 
put  into  the  crevices  of  a  dry  stone  wall,  where  I 
should  have  been  glad  to  have  made  them  settle. 
For  though  they  seemed  distressed  by  being  taken 
out  of  their  knowledge,  yet  the  first  that  got  pos- 
session  of  the  chinks  would  seize  on  any  that  were 
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obtruded  upon  them,  with  a  vast  row  of  serrated 
fiings.  With  their  strong  jaws,  toothed  like  the 
TB  of  a  lobster's  claws,  they  perforate  and  round 
their  curious  re^Iar  cells,  having  no  fore  claws  to 
dig,  like  the  Mole  Cricket.  When  taken  in  the 
id  I  could  not  but  wonder  that  they  never  otlered 
to  defend  themselves,  though  armed  with  such  for- 
inidable  weapons.  Of  such  herbs  as  grow  before 
the  mouths  of  their  burrows  they  eat  indiscrimi- 

itely;  and  on  a  little  platform,  which  they  make 
just  by,  they  drop  their  dung ;  and  never  in  the 
^ylime  seem  to  stir  more  than  two  or  three  inches 
from  borne.  Sitting  in  the  entrance  of  (heir  caverns 
Aey  chirp  all  night  as  well  aa  day  from  the  middle 
of  the  month  of  May  to  the  middle  of  July,  and  in 
hot  weather,  when  they  are  most  vigorous,  they  make 
the  hills  echo;  and,  in  the  still  hours  of  darkness, 
may  be  heard  to  a  considerable  distance.  In  the 
banning  of  the  season  their  notes  are  more  faint 
ftnd  inward  ;  hut  become  louder  as  the  summer  ad- 
aea,  and  so  die  away  again  by  degrees. 

"  Sounds  do  not  always  give  us  pleasure  according 
to  their  sweetness  and  melody ;  nor  do  harsh  sounds 
always  displease.  We  are  more  apt  to  be  captivated 
or  disgusted  with  the  associations  which  they  promote, 
than  with  the  notes  themselves.  Thus  the  shrilling 
of  the  Field  Cricket,  though  sharp  and  stridulous, 
yet  marvellously  delights  some  hearers,  filling  their 
minds  with  a  train  of  summer  ideas  of  every  thing 
Ihat  is  rural,  verdurous,  and  joyous. 

"  About  the  tenth  of  March,  the  Crickets  ap- 
pear at  the  mouths  of  their  cells,  which  they  then 
ipen  and  bore,  and  shape  very  elegantly.  All  that 
I  have  ever  seen  at  that  season  were  in  (hat  pupa 
Btate,  and  had  only  the  rudiments  of  wings  lying 
under  a  skin  or  coat,  which  must  be  cast  before  the 
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insect  can  arrive  at  its  perfect  state' :  from  wbencel 
should  suppose  tbat  the  old  ones  of  lost  year  do  not 
always  survive  the  winter.  In  August  their  holes 
begin  to  be  obliterated,  and  the  insects  are  seen  do 
more  till  spring. 

"  Not  maoy  summers  ago  I  endeavoured  to  trans. 
plant  a  colony  to  the  terrace  in  my  garden,  by  boring 
deep  boles  in  the  sloping  turf  The  new  inhabitants 
staid  some  time,  and  fed  and  sung;  but  wandered 
awuy  by  degrees,  and  were  heard  at  a  further  dis- 
tance every  morning ;  so  that  it  appears  that  on  this 
emergency  they  madeuseoftbeir  wings  in  attempting 
to  return  to  the  spot  from  which  they  were  taken. 

"  One  of  these  Crickets,  when  confined  in  a  paper 
cage,  and  set  in  tbe  sun,  and  supplied  with  plants 
moistened  with  waler,  will  feed  and  thrive,  and  be- 
come so  loud  and  merry  as  to  be  irksome  in  tbe 
same  room  where  a  person  is  sitting :  if  the  plants 
are  not  wetted,  it  will  die." 

Bui  of  all  tbe  Cricket  kind,  that  which  is  called 
the  Mole  Cricket  is  the  most  estraordinary.   This 


animal  is  the  largest  of  all  the  insects  with  which  we 
are  acquainted  in  this  country,  being;  (wo  inches  and 
a  half  in  length,  and  three  quarters  of  an  inch  in 
breadth.  The  colour  is  of  a  dnsky  brown ;  and,  at 
tbe  extremity  of  the  tail,  there  are  two  hairy  ex- 

lerved  that  they  cast  their  slim  in  April,  which 


n 


crescences,  resembling,  in  some  degree,  the  tail  of  a 
mouse.  The  body  consists  of  eig'ht  scaly  joints,  or 
separate  folds,  is  brown  on  the  upper  part,  and  more 
deeply  tinged  below.  The  wings  are  long;,  narrow, 
Ui(t  tenninate  in  a  sharp  point,  each  having  a.  blackisfa 
Jine  running  down  it:  however,  when  they  are  ex- 
tended, they  appear  to  be  much  broader  than  could 
U  first  sight  be  snpposed.  The  shield  of  the  breast 
Jb  ofa  firm  texture,  of  a  blackish  colour,  and  hairy, 
'^The  fore  feet,  which  are  this  animal's  principal  in- 
ifltruments  of  burrowing  into  the  earth,  are  strong, 
webbed,  and  hairy ;  it  generally,  however,  runs  back- 
ward ;  but  it  is  commonly  under  ground,  where  it 
borrows  even  faster  than  a  mole.  It  is  thought  also 
to  be  amphibious;  and  capable  of  living  under 
water,  as  welt  as  under  ground. 

Of  all  insects,  this  is  the  most  detested  by  gar- 
ners, as  it  chiefly  resides  in  that  ground  which 
lies  light,  and  where  it  finds  sufficient  plenty  under 
the  surface.  Thus,  in  a  single  night's  time,  it  will 
ran  along  a  furrow  which  has  been  newly  sown,  and 
rob  it  of  all  its  contents.  Its  legs  are  formed  in  such 
inner,  that  it  can  penetrate  the  earth  in  every 
direction ;  before,  behind,  and  above  it.  At  night 
it  ventures  from  its  underground  habitation,  and, 
like  the  Cricket,  has  its  chirping  call. 

Nothing  can  exceed  the  care  and  assiduity  which 
these  animals  exhibit  in  the  preservation  of  their 
young.  Wherever  the  nest  is  placed,  there  seems 
to  be  a  fortification,  avenues,  and  en  trench  men  tfi, 
drawn  round  it :  there  are  numberless  winding  ways 
that  lead  to  il,  and  a  ditch  drawn  about  it,  which 
few  of  its  insect  enemies  are  able  to  pass.  A  species 
of  black  beetle  often  attacks  the  young ;  but  the 
female  places  herself  near  the  entrance  of  the  nest, 
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seizes  behind  on  ihe  assoiliDg  beetle,  and  biles  it 
aeunHer.  But  their  care  ib  not  confined  to  ibis  only; 
for,  at  the  approach  of  winter,  they  carry  their  nest 
entirely  away,  and  sink  it  deeper  in  the  ground,  so 
that  the  frost  can  have  no  influence  in  ret^irding  the 
yonng  brood  from  coming  to  maturity.  As  the 
weather  grows  milder,  they  raise  their  magazine  in 
proportion;  till,  at  last,  they  bring  it  as  near  the 
tturface  as  they  can,  to  receive  the  genial  influence 
of  the  sun,  without  wholly  exposing  it  to  view ;  yet 
should  the  frost  unexpectedly  return,  they  sink  it 
again  as  before. 

THE  GREAT  I^ANTERN  FI,Y. 


bairfrom  wing's  end  to  wing's  end  when  expanded  : 
the  hody  is  ofa  lenglhened  oval  shape,  roundish  or 
aubcylindric,  and  divided  into  several  rings  or  seg- 
ments;  the  length  is  nearly  equal  to  ihe  length  of 
the  rest  ofthe  animal,  and  is  oval,  inflated,  and  bent 
slightly  upwards :  the  ground  colour  is  an  elegant 
yellow,  with  a  strong  ting'e  of  green  in  some  parts, 
and  marked  with  numerous  bright  red  brown  varie- 
gations in  the  form  of  stripes  and  spots :  the  wings 
are  very  large,  of  o  yellow  colour,  most  elegantly 
varied  with  brown  undulations  and  spots,  and  the 
lower  pair  are  dooorated  by  a  very  large  eye-ahaped 
spot  on  the  middle  of  each,  the  iria  or  border  of  ihe 
spot  being  red,  nnd  the  centre  half  red  and  half 
semi  transparent  white:  the  head  or  lantern  la  pale 
yellow,  with  longitudinal  red  stripes.  This  beautiful 
Insect  is  a  native  of  Surinam  and  many  other  parts 
of  South  America,  and  during  the  night  diffuses  so 
strong  a  phosphoric  splendour  from  its  head  or  lan- 
tern, that  it  may  be  employed  for  the  purpose  of  a 
candle  or  torch  ;  and  it  is  said  that  three  or  four  of 
these  insects  tied  to  the  top  of  a  stick,  are  frequently 
used  by  travellers  for  that  purpose.  A  single  one 
gives  light  enough  to  enable  a  person  to  read. 

THE  EARWIG. 


We  should  still  keep  in  memory,  that  all  insects  of 
the  second  order,  though  not  produced  quite  perfect 
from  the  egg,  yet  want  very  little  of  their  perfection. 
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and  require  but  a  very  small  change  lo  arrive  at  that 
stale  which  fits  them  for  flight  and  generation. 

Of  all  this  class  of  insects,  the  Earwig  undergoes 
the  Emajlest  change.  This  animal  is  so  common, 
that  it  scarce  needs  a  description:  its  swiftness,  iu 
the  reptile  state,  is  not  less  remarkable  than  ils  in- 
defatigable Telocity  when  upon  the  wing.  That  it 
must  he  very  prolific,  appears  from  its  numbers; 
and  that  it  is  very  harmless,  every  one's  experience 
can  readily  testify.  It  is  provided  with  six  feet,  and 
two  feelers :  the  tail  is  forked ;  and  with  this  it  often 
attempts  to  defend  itself  against  every  assailant. 
But  its  attempts  are  only  the  threats  of  impotence; 
they  draw  down  the  resentment  of  powerful  animals, 
but  no  way  serve  to  defend  it.  The  deformity  of 
its  figure,  and  its  slender  make,  have  also  subjected 
it  to  an  imputation,  which,  though  entirely  founded 
in  prejudice,  has  more  than  once  procured  its  de- 
struction. It  is  supposed,  as  the  name  imports^that 
it  often  enters  into  the  ears  of  people  sleeping ;  thus 
causing  madness,  from  the  intolerable  pain,  and 
soon  after  death  itself. 

Indeed,  the  French  name,  which  signifies  tfae  ear- 
piercer,  urges  the  calumny  against  this  harmless 
insect,  in  very  plain  terms :  yet  nothing  can  be  more 
unjust;  the  ear  is  already  filled  with  a  substance 
which  prevents  any  insect  from  entering;  and,  be- 
sides,  it  is  well  lined  and  defended  with  membranes, 
which  would  keep  out  any  little  animal,  even  though 
the  ear-wax  were  away.  These  reproaches,  therefore, 
are  entirely  groundless  ■■  but  it  were  well  if  the  ac- 
cusations which  gardeners  bring  against  the  Earwig 
were  as  slightly  founded.  There  is  nothing  more 
certain,  than  that  it  lives  among  flowers,  and  de- 
stroys them.  When  fruit  also  has  been  wounded  by 
flies,  ihe  Earwig  generally  comes  in  for  a  second 


THE  EARWIG.  209 

Feast,  and  sucks  those  juices  which  ihey  first  began 
to  broach.  Still,  however,  this  insect  is  not  ao 
noxious  as  it  would  seem ;  and  seldom  is  found  but 
where  the  mischief  has  been  orig-inally  begun  by 
others.  Like  all  of  this  class,  the  Earwig  is  hatched 
from  an  e^.  As  there  are  various  kinds  of  this 
animal,  so  they  choose  different  places  to  breed  in : 
in  genemi,  however,  they  lay  their  eggs  under  the 
bark  of  plants,  or  in  the  clefts  of  trees,  when  begin- 
ning to  decay.  They  proceed  from  the  egg  in  that 
reptile  slate  in  which  they  are  most  commonly  seen ; 
and,  as  they  grow  larger,  the  wings  bound  under  the 
skin  begin  to  bui^eon.  It  is  amazing  how  very 
little  room  four  lai^e  wings  take  np  before  they  are 
protruded ;  for  no  person  could  ever  conceive  such 
-  an  expansion  of  natural  drapery  could  be  rolled  up 
in  so  smalt  a  packet.  The  sheath  in  which  they  are 
enveloped,  folds  and  covers  ibem  so  neatly,  that  the 
animal  seems  quite  destitute  of  wings;  and  even 
when  Ihey  are  burst  from  their  confinement,  the 
animal,  by  the  power  of  the  muscles  and  joints 
which  it  has  in  the  middle  of  its  wings,  can  closely 
fold  them  into  a  very  narrow  compass.  When  the 
Earwig  has  become  a  winged  insect,  it  flies  in  pur- 
suit of  the  female,  ceasing  to  feed,  and  is  wholly 
employed  in  the  business  of  propagation.  It  lives, 
in  its  winged  stale,  but  a  few  days;  and,  having 
taken  care  for  the  continuance  of  posterity,  dries  up, 
mid  dies,  to  all  appearance  consumptive. 

To  this  order  of  insects  we  may  also  refer  the 
CucKOW  Spit,  or  Froth  Worm,  that  is  often  found 
bid  in  that  frclhy  matter  which  we  find  on  the  aur- 
face  of  plants.  It  has  an  oblong,  obtuse  body ;  and 
a  large  bead,  with  small  eyes.  The  external  wings, 
lor  it  has  four,  are  of  a  dusky  brown  colour,  marked 
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with  two  white  spots :  the  head  is  hlack.  The  spume 
in  which  it  is  found  wallowing  is  all  of  its  own 
formation,  and  very  much  resembles  frothy  spittle. 
It  proceeds  from  the  vent  of  the  animal,  and  other 
parts  of  the  body ;  and  if  it  be  wiped  away,  a. new 
quantity  will  be  quickly  seen  ejected  from  the  little 
animal's  body.  Within  this  spume,  it  is  seen  in 
time  to  acquire  four  tubercles  on  its  back,  wherein 
the  wings  are  enclosed :  these  bursting,  from  a  rep- 
tile it  becomes  a  winged  animal ;  and  thus  rendered 
perfect,  it  flies  to  meet  its  mate,  and  propagate  its 
kind. 

THE  WATER  TIPULA 

Also  belongs  to  this  class.  It  has  an  oblong,  slen- 
der body,  with  four  feet  fixed  upon  the  breast,  and 
four  feelers  near  the  mouth.  It  has  four  weak  wings, 
which  do  not  at  all  seem  proper  for  flyings  but 
leaping  only. 

But  what  this  insect  chiefly  demands  our  attention 
for  is  the  wonderful  lightness  wherewith  it  runs  on 
the  surface  of  the  water,  so  as  scarcely  to  put  it  in 
motion.  It  is  sometimes  seen  in  rivers,  and  on  their 
banks,  especially  under  shady  trees ;  and  generally 
in  swarms  of  several  together. 

THE  COMMON  BOAT-FLY 

Also  breeds  in  the  same  manner  with  those  above- 
mentioned.  This  animal  is  by  some  called  the 
Notonecta,  because  it  does  not  swim  in  the  usual 
manner,  upon  its  belly,  but  on  its  back :  nor  can 
we  help  admiring  that  fitness  in  this  insect  for  its 
situation,  as  it  feeds  on  the  under  side  of  plants 
which  grow  on  the  surface  of  the  water ;  and  there- 
fore it  is  thus  formed,  with  its  mouth  upwards,  to 
take  its  food  with  greater  convenience  and  case. 
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We  may  also  add  (he  Water  Scorpion,  which  is 
a  larger  insect,  being  near  an  inch  in  length,  and 
about  hair  an  inch  in  breadth.  Its  body  is  nearly 
oval,  but  very  flat  and  thin ;  and  its  (nil  long  and 
pointed.  The  head  is  small ;  and  the  feelers  appear 
like  legs,  resembling  the  claws  of  a  scorpion,  but 
without  sharp  points.   This  insect  is  generally  found 

ponds,  and  is  extremely  tyrannical  and  rapacious. 

It  destroys,  like  a  wolf  among  sheep,  twenty  times 
as  many  as  its  hunger  requires.  One  of  these,  when 
put  into  a  bason  of  water,  in  which  were  thirty  or 
forty  worms  of  the  libellula  kind,  each  as  large  as 
itself,  destroyed  them  all  in  a  few  minutes,  getting 
on  their  backs,  and  piercing  with  its  trunk  through 
their  body.   These  animals,  however,  though  so  for- 

idableto  others,  are  nevertheless  themselves  greatly 
overrun  with  a  tittle  kind  of  louse,  about  the  size  of 
a  nit,  which  very  probably  repays  the  injury  which 
the  Water  Scorpion  inflicts  upon  others. 

The  Water  Scorpions  live  in  the  water  by  day; 
out  of  which  they  rise  in  the  dusk  of  the  evening 
into  the  air,  and  so  flying  from  place  to  place  ollen 
betake  themselves,  in  quest  of  food,  to  other  waters. 
The  insect,  before  its  wings  are  grown,  remains  in 
the  place  where  it  was  prod  need  ;  but  when  come  to 
its  state  of  perfection,  sallies  forth  in  search  of  a 
companion  of  the  other  sex,  in  order  to  continue  its 
noxious  poslerity. 

The  last  insect  we  shall  add  to  this  second  order 
is  the  EPHEMERA ;  which,  though  not  strictly  be- 
longing to  it,  jet  seems  more  properly  referred  lo 
this  rank  than  any  other.  Indeed,  we  must  not 
attend  to  the  rigour  of  method,  in  a  history  where 
Ifatare  seems  to  take  delight  to  sport  in  variety. 
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That  there  should  be  a  tribe  of  flies^  whose  duration 
extends  but  to  a  day,  seems  at  first  surprising ;  but 
the  wonder  will  increase  when  we  are  told,  that  some 
of  this  kind  seem  to  be  bom  and  die  in  the  space  of 
a  single  hour.  The  reptile,  however,  from  which 
they  are  bred,  is  by  no  means  so  shortliyed ;  but  is 
sometimes  seen  to  live  two  years,  and  many  times 
three  years  t<^ether. 

All  Ephemeras,  of  which  there  are  various  kinds, 
are  produced  from  the  eg^,  in  the  form  of  worms ; 
whence  they  change  into  a  more  perfect  form,  namely, 
that  of  aurelias,  which  is  a  kind  of  middle  state  be- 
tween a  worm  and  a  fly :  and  thence  they  take,  their 
last  mutation,  which  is  into  a  beautiful  fly,  of  longer 
or  shorter  duration,  according  to  its  kind. 

The  Ephemera,  in  its  fly  state,  is  a  very  beautiful 
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winged  iDsect.  and  has  n  strong  similitude  lo  the 
ratterfly,  both  from  its  shape  and  its  wingg.  It  is 
about  the  size  of  a  middling  butterfly ;  but  its  wings 
diAer,  in  not  being;  covered  with  the  painted  dust 
with  which  those  of  butterflies  are  adorned,  and 
rendered  opake,  for  they  are  very  transparent  and 
very  thin.  These  insects  have  four  wings,  the  upper- 
Diost  of  which  are  much  the  largest :  when  the  insect 
Is  at  rest,  it  generally  lays  its  wings  one  over  the 
other,  on  the  back.  The  body  is  long,  being  formed 
of  six  rings,  that  are  larger  at  the  origin  than  near 
extremity  ;  and  from  this  a  tail  proceeds,  that  is 
longer  than  all  the  rest  of  the  fly,  and  consists  soine- 
i  of  three  threads  of  an  equal  length, or  sometimes 
of  two  long  and  one  short. 

The  reptile  which  is  to  become  a  tly,  and  which  is 
granted  so  long  a  term,  when  compared  lo  its  latter 
duration,  is  an  inhabitant  of  the  water,  and  bears  a 
T€ry  strong  resemblance  to  tishes  in  many  particu- 
lars, having  gills  by  which  it  breathes  at  the  bottom, 
and  also  the  tapering  form  of  aquatic  animaJs.  These 
insects  have  six  scaly  legs,  lixed  on  their  corslet, 
^eir  head  is  triangular ;  the  eyes  are  placed  for-' 
ward,  and  may  be  distinguished  by  their  largeness 
and  colour.  The  mouth  is  furnished  with  teeth,  and 
the  body  consists  of  sis  rings;  that  ve\t  the  corslet 
ig  largest,  but  growing  less  and  less  to  the  end : 
the  last  ring  is  the  shortest,  from  which  the  three 
threads  proceed,  which  are  as  long  as  the  whole 
body.  Thus  we  see  that  the  reptile  bears  a  very 
Strong  resemblance  to  the  fly ;  and  only  requires 
wings,  to  be  very  near  its  perfection. 

As  there  are  several  kinds  of  this  animal,  ifaeir 
anrelias  are  consequently  of  different  colours:  some 
yellow,  some  brown,  and  some  cream-coloured. 
.Some  of  these  also  bore  themselves  cells  at  the  bot- 
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torn  of  the  water,  from  wbich  they  never  stir  out,  bnl 
feed  upon  the  mud  composing-  the  walls  of  iheir 
habitation,  in  contented  captivity ;  others,  on 
contrary,  range  about,  go  from  the  bottom  to  the 
surface,  quit  that  element  entirely  to  feed  upon 
plantH  by  the  river  side,  and  tlien  return  to  ibeir 
lavourite  element  for  safely  and  protection. 

The  peculiar  signs  whereby  to  know  tbat  these 
reptiles  will  change  into  flies  in  a  short  time,  consist 
in  a  protuberance  of  the  wings  on  the  hack.  About 
that  time,  the  smooth  and  depressed  form  of  the 
upper  part  of  the  body  is  changed  into  a  more 
swollen  and  rounder  shape :  so  that  the  wings  are, 
in  some  degree,  visible  through  the  external  sheath 
that  covers  them.  As  they  are  not  natives  of  Eng. 
land,  he  who  would  see  them  in  their  greatest 
abundance  must  walk,  about  Kunset,  along  the 
banks  of  the  Rhine,  or  the  Seine,  near  Paris ;  where, 
for  about  three  days,  in  the  midst  of  the  summer,  he 
will  be  astonished  at  their  numbers  and  assiduity. 
The  thickest  descent  of  the  flakes  of  snow  in  wi 
seems  not  to  equal  their  number;  the  whole  aSr 
seems  alive  with  the  new-bom  race,  and  the  earth 
itself  is  all  over  covered  with  their  remiune.  The 
aurelias,  or  reptile  insects,  that  are  as  yet  beneath  • 
the  surface  of  the  water,  wait  only  for  the  approacb 
of  evening  to  begin  their  transformation.  The  most 
industrious  shake  olf  their  old  garments  about  eight 
o'clock;  and  those  who  are  the  most  tardy  are  trans- 
formed before  nine. 

We  have  already  seen  that  the  opemtion  of  change 
in  other  insects  is  laborious  and  painful;  but  with 
these  nothing  seems  shorter,  or  performed  with  greatet 
ease.  The  aurelias  are  scarce  lifted  above  the  surface 
of  the  water,  than  their  old  sheathing  skin  bursts} 
and  through  the  cavity  which  is  thus  formed  a  fly 
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Issues,  whose  vrings  at  the  same  iostant  are  unfolded, 
and  at  the  same  time  lift  it  info  the  air. 

Millions  and  millionB  of  aurelias  rise  in  this  man- 
ner to  the  surface ;  and  at  once  become  flies,  and  fill 
every  quarter  with  their  flutterings.  But  all  these 
sports  are  shortly  to  have  an  end ;  for  as  the  little 
stmn^re  live  but  an  hour  or  two,  the  whole  swarm 
soon  falls  to  the  ground,  and  covere  the  enrlli,  like  a 
deep  snow,  for  several  hundred  yards,  on  every  side 
of  the  river.  Their  numbers  are  then  incredible,  and 
every  object  tbey  touch  becomes  fatal  lo  them ;  for 
they  instantly  die,  if  they  even  hit  ag^nat  each  other. 

At  this  time  the  males  and  females  are  very  diffe- 
rently employed.  The  males,  quite  inactive,  and 
apparently  without  desires,  seem  only  bom  to  die: 
no  way  like  the  males  of  other  insects,  they  neither 
follow  the  opposite  sex,  nor  bear  any  enmity  to  each 
other :  after  fluttering  for  an  hour  or  two,  they  drop 
□pon  land,  without  seeming'  to  receive  wings  for  any 
other  purpose  but  to  satisfy  an  idle  curiosity.  It  is 
oiherwiae  with  the  females;  they  are  scarce  risen 
from  the  surface  of  the  water,  and  have  dried  their 
wings,  hut  they  hasten  to  drop  their  eggs  back  ^ain. 
If  they  happen  also  to  flutter  upon  land,  they  depo- 
sit their  burthen  in  the  place  where  they  drop. 

Of  all  insects,  this  appears  to  be  the  most  prolific ; 
and  it  would  seem  that  there  was  a  necessity  for  such 
a  supply,  as,  in  its  reptile  state,  it  is  the  favourite 
food  of  every  kind  of  fresh-water  fish.  It  is  in  vain 
tfaaC  these  little  animals  form  galleries  at  the  bottom 
of  the  river,  whence  thoy  seldom  remove ;  many 
kinds  of  fish  break  in  upon  their  retreats,  and  thin 
their  numbers.  For  this  reason,  fishermen  are  care- 
ful to  provide  themselves  with  these  insects,  as  the 
most  grateful  bait ;  and  thus  turn  the  fish's  rapacity 
to  its  own  destruction. 
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But,  thougb  the  usual  date  or  these  flies  is  tvo  or 
three  hours  at  rartheat,  there  are  some  kinds  that  live 
several  days ;  and  one  kind  in  particultLr,  after  quit- 
ting the  water,  has  another  case  or  skin  to  get  rid  o  " 
These  are  often  seen  in  the  fields  and  woods,  distant 
from  the  water;  but  they  are  more  frequently  found 
in  its  vicinity.     They  are  often  found  sticking  upon 
walls  and  trees ;  and  frequently  with  the  head  down-    ■ 
wards,withoutchang;ing'place,or  having  any  sensible   , 
motion.     They  are  then  waiting  for  the  moment   ' 
when  they  shall  be  divested  of  their  last  incommo- 
dious garment,  which  sometimes  does  not  happen 
for  two  or  three  days  tether. 
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CATERPILLARS 

May  be  easily  distinguished  from  worms  or  maggots, 
by  the  number  of  their  feel;  and  by  their  producing 
butterfliea  or  moths.     When  the  sun  calls  up  v^e- 
tation,  and  vivifies  the  various  eggs  of  insects,  the 
Caterpillars  are  the  first  that  are  seen,  upon  almost 
every  vegetable  and  tree,  eating  its  leaves,  and  pro- 
paring  for  a  slate  of  greater  perfection.     They  have  J 
ieet  both  before  and  behind  ;  which  not  only  enable  | 
them  to  move  forward  by  a  sort  of  steps  made  by  I 
their  fore  and  binder  parts,  but  also  to  climb  up  I 
vegetables,  and  to  slretcli  themselves  out  from 
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i^ugbs  and  stalks,  to  reach  their  food  at  a.  distance. 

U  of  this  class  have  from  eifrht  feet,  at  the  least,  to 
>  sixteen ;  and  this jnay  serve  to  distinguish  them  from 
,tte  worm  tribe,  that  never  have  so  many.  The  ani- 
mal into  which  they  are  converted  is  always  a  butter- 
fiy  or  a  moth ;  and  these  are  always  distinguished 
fivm  other  flies,  by  having  their  wings  covered  over 
iJRilh  a  painted  dust,  which  gives  them  such  various 
,1>eauty.    The  wings  of  f^ies  are  transparent,  as  we 

e  in  the  common  flesh  fly;  while  those  of  beetles 

■e  hard,  like  horn :  from  such  the  wing  of  a  butterfly 

ay  be  easily  distinguished ;  and  words  would  ob- 
r  differences. 

When  the  Caterpilhir  first  bursts  from  the  egg,  it 
mall  and  feeble ;  its  appetites  are  in  proportion 
,to  its  size,  and  it  seems  to  make  no  great  consump- 
■(ion :  but  as  it  increases  in  magnitude,  it  improves 

I  its  appetites;  so  that,  in  its  adult  Caterpillar 
jttate,  it  is  the  moat  ravenous  of  all  animals  whatso- 
A  single  Caterpillar  will  eat  double  its  own 
.^eight  of  leaves  in  a  day,  and  yet  seem  no  way  dis- 
ordered by  the  meal.  What  would  mankind  do,  if 
their  oxen  or  their  horses  were  so  voracious? 

The  body  of  the  Caterpillar,  when  anatomically 


•considered,  is  found  composed  of  rings,  whose  cir- 
mference  is  pretty  near  circular  or  oval.  They 
;  generally  twelve  in  number,  and  are  all  mem- 
branaceous; by  which  Caterpillars  may  be  distin- 
gliiahed  from  any  other  insect  that  nearly  resembles 

VOL.  IT.  17 
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lliem  io  form.    The  head  of  (he  Caterpillar  is 

nected  lo  the  first  ring  by  the  neck,  which  is  generally 
so  stiort  and  contracted  that  it  is  scarcely  visible. 
All  the  covering  of  the  head  in  Caterpillars  seems  to 
consist  of  shell ;  and  tbey  have  neither  upper  nor- 
under  jaw,  for  they  are  both  placed  rather  vertically, 
and  each  jaw  anned  with  a  large  thick  toolb,  whick 
is  singly  equal  to  a  number.  With  these  the 
mols  devour  their  food  in  such  amazing  quantities; 
and,  with  these,  some  of  the  kind  defend  themselves 
against  their  enemies.  Though  the  mouth  be  kept 
shut,  the  teetb  are  (dways  uncovered  ;  and  wblle  the 
insect  is  in  health,  they  are  seldom  without  employL 
ment.  Whatever  the  Caterpillar  devours,  these' 
teeth  serve  to  chop  into  small  pieces,  and  rendef 
the  parts  of  the  leaf  fit  for  swallowing.  Many  Idnds, 
while  they  are  yet  young,  eat  only  the  succulent 
part  of  the  leaf,  and  leave  all  the  fibres  untouched;; 
others,  however,  attack  the  whole  leaf,  and  eat  it  clealli 
away.  One  may  be  amused,  for  a  little  time,  ia.> 
observing  the  avidity  with  which  they  are  seen  tit', 
feed;  some  are  seen  eating  the  whole  day;  otfaeift 
have  their  hours  of  repast ;  some  choose  the  nighty, 
and  others  the  day.  When  ihe  Caterpillar  attacks  a 
leaf,  it  places  its  body  in  such  a  manner  that  the: 
edge  of  the  leaf  shall  fall  between  its  feel,  which' 
keeps  it  steady  while  the  teeth  are  employed  in  cu*i 
ting  it:  these  fall  upon  the  leaf,  somewhat  in  tbft 
manner  of  a  pair  of  gardener's  shears;  and  everjf 
morsel  is  swaJlowed  as  soon  as  cut.  Some  Cater^ 
pillars  feed  upon  leaves  so  very  narrow,  that  tbq 
are  not  broader  than  their  mouths ;  in  this  case  dM 
animal  is  seen  to  devour  it  from  the  point,  as 
would  eat  a  radish. 
As  there  are  various  kinds  of  Caterpillars, 
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number  of  tbeir  feet  are  various ;  some  having  eight, 
and  some  .sixteen.  Of  these  feel,  the  six  foremost 
Mjvered  with  a  sort  of  shining  gristle ;  and  are 
therefore  coiled  the  shelly  legs.  The  hindmost  feet, 
whatever  be  their  number,  are  soft  and  flexible,  and 
are  called  membranaceous.  Caterpillars  also,  with 
regard  to  their  external  figure,  are  either  smooth  or 
hairy.  The  skin  of  the  first  kind  is  soft  to  the  touch, 
or  hard,  like  shagreen ;  the  skin  of  the  latter  is  hairy, 
and,  as  it  were,  thorny;  and  generally,  if  handled, 

ings  like  nettles. 

Caterpillars,  in  general,  have  six  small  black  spots 
placed  on  the  circumference  of  the  fore  ring,  and  a 
little  to  the  side  of  the  head.  Three  of  these  are 
larger  than  the  rest,  and  are  convex  and  transparent; 
these  Reaumur  lakes  to  be  the  eyes  of  the  Caterpillar ; 
however,  most  of  these  reptiles  have  very  little  occa- 
sion for  sight,  and  seem  only  to  be  directed  by  iheir 
feeling. 

But  the  parts  of  the  Caterpillar's  body  which  most 
justly  demand  our  attention  are  the  stigmata,  as  they 
are  called ;  or  those  holes  on  the  sides  of  its  body, 
through  which  the  animal  is  supposed  to  breathe. 
All  along  this  insect's  body,  on  each  side,  these 
holes  are  easily  discoverable.  They  are  eighteen  in 
number,  nine  on  a  side,  rather  nearer  the  belly  than 
the  back ;  a  hole  for  every  ring,  of  which  the  ani- 
mal's body  is  composed,  except  the  second,  the 
third,  and  the  last.  These  oval  openings  may  be 
considered  as  so  many  mouths,  through  whicb  the 
insect  breathes ;  but  with  this  difference,  that  as  vb 
have  but  one  pair  of  lungs,  the  Caterpillar  has  no 
less  than  eighteen.  It  requires  no  great  anatomical 
dexterity  to  discover  these  lungs  in  the  larger  kind 
of  Caterpillars:  they  appear,  at  first  view,  to  be  hol- 
low cartilaginous  tubes,  and  of  the  colour  of  mother- 
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of~pearl.  Tliese  tubes  are  ofteii  seen  to  unite  w 
each  other;  some  are  perceived  lo  open  into  I 
intestines ;  and  some  go  to  different  parts  of  the  s 
face  of  the  body.  That  these  vessels  serve  to  convey 
the  air  appears  evidently  from  the  famous  experi- 
ment of  Maipighi;  who,  by  stopping  up  the  moul" 
of  the  stigmata  with  oil,  quickly  suffocated  the  a 
uial,  which  was  seen  to  die  convulsed  ihe  instant 
after.  In  order  to  ascertain  his  theory,  he  rubbed 
oil  upon  other  parts  of  the  insect's  body,  leaving  the 
stigmata  free ;  and  this  seemed  to  have  no  eff^t 
upon  the  aaimal's  health,  but  it  continued  to  n 
and  eat  as  usual :  he  rubbed  oil  on  the  stigmata  of  ' 
one  side,  and  the  animal  underwent  a  partial  con- 
vulsion, but  recovered  soon  after.  However,  it  ought 
to  be  observed,  that  air  is  not  so  necessary  to  these 
as  to  the  noliler  ranks  of  animals,  since  Caterpillars 
will  live  in  an  exhausted  receiver  for  several  days 
together ;  and  though  they  seem  dead  at  the  bottom,' 
yet,  when  taken  out,  recover,  and  resume  their  former 
vivacity. 

If  the  Caterpillar  he  cut  open  longitudinally  along 
the  back,  its  intestines  will  be  perceived  running' 
directly  in  a  straight  line  from  the  mouth  to  the 
anus.  They  resemble  a  number  of  small  bags  open- 
ing into  each  other ;  and  strengthened  on  both  sidett 
by  a  fleshy  cord,  by  which  they  are  united.  These 
insects  are,  upon  many  occasions,  seen  to  cast  fordi 
the  internal  coat  of  their  intestines  with  their  food;* 
in  the  changes  which  they  so  frequently  undergo^ 
But  the  intestines  take  up  but  a  small  part  of  the' 
animal's  body,  if  compared  to  the  fatty  substance^ 
in  which  they  are  involved.  This  substance  changes 
its  colour  when  the  insect's  metamorphosis  begins 
to  approach ;  and  from  white  it  is  usually  seen  to 
become  yellow.     If  to  these  parts  we  add  the  Cater- 
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pillar's  implements  for  Epiimin^  (for  all  Cfttcrpilliirs 
spin  at  one  lime  or  another),  we  shall  have  a  rude 
sketch  of  this  animal's  confoi-mution. 

life  of  a  Cuterpillar  eeems  one  continued 
'  changes ;  ajid  it  is  seen  to  throw  off 
one  skin  only  to  assume  another;  which  also  is 
divested  in  its  turn :  and  thus  for  eight  or  ten  times 
BDccessively. 

How  laborious  soever  this  operation  may  be,  it  is 
performed  in  the  spate  of  a  minute ;  and  the  animal, 
linving  thrown  off  its  old  skin,  seems  to  enjoy  new 
vigour,  as  well  as  to  have  acquired  colouring  and 
beauty.  Sometimes  it  happens  that  it  takes  a  new 
appearance  and  colours  very  differeut  from  the  old- 
Those  that  are  hairy  still  preserve  their  covering', 
although  their  ancient  skin  seems  not  to  have  lost  a 
single  hair;  every  hair  appears  to  have  been  drawn, 
like  a  sword  from  the  scabbard.  The  fact,  however, 
is,  that  a  new  crop  of  hair  grows  between  the  old 
skin  and  the  new,  and  probably  helps  to  throw  off 
the  external  covering. 

The  Caterpillar  having  in  this  manner  continued 
for  several  days  feeding,  and  at  intervals  casting  its 
skin,  begins  at  last  to  prepaie  for  its  change  into  an 
Aurelia. 

Preparatory  to  this  important  change,  the  Cater- 
pillar most  usually  quits  the  plant  or  tree  on  which 
it  fed  J  or  at  least  attaches  itself  to  the  slalk  or  the 
stem,  more  gladly  than  the  leaves.  It  forsakes  its 
food,  and  prepares,  by  fasting,  to  undergo  its  trans- 
mutation. 

Those  of  them  which  are  capable  of  spinning 

themselves  a  web  set  about  this  operation ;    those 

which  have  already  spun  await  the  change  in  the 

Itest  manner  they  are  able.     The  web  or  cone,  with 

u  2 
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which  some  cover  themselves,  hides  the  Aurelia  con- 
tained  within  from  the  view ;  but  in  others,  where  it 
is  more  transparent,  the  Caterpillar,  when  it  has 
done  spinning,  strikes  in  the  claws  of  the  two  feet 
under  the  tail,  and  afterwards  forces  in  the  tail  itself 
by  contracting  those  claws,  and  violently  striking 
the  feet  one  against  the  other.  If,  however,  they  be- 
taken from  their  web  at  this  time,  they  appear  in  a 
state  of  great  languor ;  and,  incapable  of  walking, 
remain  on  that  spot  where  they  are  placed.  In  this 
condition  they  remain  one  or  two  days,  preparing 
to  change  into  an  Aurelia ;  somewhat  in  the  manner 
they  made  preparations  for  changing  their  skin. 
They  then  appear  with  their  bodies  bent  into  a  bow, 
which  they  now  and  then  are  seen  to  straighten :  they 
make  no  use  of  their  legs ;  but,  if  they  attempt  to 
change  place,  do  it  by  the  contortions  of  their  body. 
In  proportion  as  their  change  into  an  Aurelia 
approaches,  their  body  becomes  more  and  more 
bent;  while  their  extensions  and  convulsive  con- 
tractions become  more  frequent.  The  hinder  end  of 
the  body  is  the  part  which  the  animal  first  disen- 
gages from  its  Caterpillar  skin ;  that  part  of  the  skin 
remains  empty,  while  the  body  is  drawn  up  towards 
the  head.  In  the  same  manner  they  disengage  them- 
selves  from  the  two  succeeding  rings;  so  that  the 
animal  is  then  lodged  entirely  in  the  fore  part  of  its 
Caterpillar  covering :  that  half  which  is  abandoned 
remains  flaccid  and  empty ;  while  the  fore  part,  on 
the  contrary,  is  swollen  and  distended.  The  animal, 
having  thus  quitted  the  hinder  part  of  its  skin,  to 
drive  itself  up  into  the  fore  part,  still  continues  to 
heave  and  work  as  before ;  so  that  the  skull  is  soon 
seen  to  burst  into  three  pieces,  and  a  longitudinal 
opening  is  made  in  the  three  first  rings  of  the  body. 
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tbrough  which  the  insect  thrusts  forth  its  oaked  body 
with  strong  efforts.  Thus,  at  last,  it  entirely  gels 
free  Trom  its  Caterpillar  skin,  and  for  ever  forsakes 
its  most  odious  reptile  form. 

'  The  Caterpillar,  thus  stripped  of  its  skin  for  the 
last  time,  is  now  become  an  Aurelia,  in  which  the 
parts  of  the  future  Butterfly  are  all  visible ;  but  in  so 
soft  a  state  that  the  smallest  touch  can  discompose 
them.  The  animal  is  now  become  helpless  and 
motionless. 

■.  Immediately  after  heing  stripped  of  its  Caterpillar 
skin,  it  is  of  a  green  colour,  especially  in  those  parts 
which  are  distended  by  an  extraordinary  afflux  of 
animal  moisture;  but  in  ten  or  twelve  hours  after 
being  thus  exposed,  its  parts  harden,  the  air  forms 
its  external  covering  into  a  firm  crust. 
.  From  the  beautiful  and  resplendent  colour  with 
which  it  is  thus  sometimes  adorned,  some  authors 
have  called  it  a  chrysalis,  implying  a  creature  made 
of  gold. 

The  Butterfly  does  not  continue  so  long  under 
the  form  of  an  Aurelia,  as  one  would  be  apt  to 
imagine.  In  general,  those  CaterpUlars  that  provide 
themselves  with  cones  continue  within  them  but  a 
few  days  after  the  cone  is  completely  finished.  Some, 
however,  remain  buried  in  this  artificial  covering  for 
eight  or  nine  months,  without  taking  the  smallest 
sustenance  during  the  whole  time :  and  though  in 

when  thus  transformed  they  appear  a  miracle  of 
abstinence.  In  all,  sooner  or  later,  the  Butterfly 
bursts  from  its  prison :  not  only  that  natural  prison 
which  is  formed  by  the  skin  of  the  Aurelia,  but  also 
from  that  artificial  one  of  silk,  or  any  other  substance 
in  which  it  has  enclosed  itself. 

If  the  animal  be  hhul  up  within  a  cone,  the  BuKer- 
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fly  alnays  gets  rid  of  the  natural  internal  skin  of  the 

Aurelia  before  it  eats  its  way  through  the  external 
covering  which  its  own  isdustry  bus  formed  round 
it.  In  order  to  observe  the  manner  in  which  it  thus 
gets  rid  of  the  Aurelia  coveriug,  we  mnat  cut  opea 
the  cone,  and  then  we  shall  have  an  opportanity  of 
discovering  the  insect'a  efforts  to  emancipate  itself 
from  its  natural  shell.  When  this  operation  b^ns, 
there  seems  to  be  a  violent  agitation  in  the  humours 
contained  within  the  lillle  animal's  body. 

The  skin  of  the  head  and  legs  first  separates ;  then 
the  skin  at  the  back  flies  open,  and,  dividing  inia 
two  regular  portions,  disengages  the  bock  and  wingBs 
then  there  likewise  happens  another  rupture  in  that 
portion  which  covered  the  rings  of  the  back  of  the 
Aurelia.  Afler  this,  the  Butterfly,  as  if  fatigued 
with  its  stru^les,  remains  very  quiet  for,  some  time, 
with  its  wings  pointed  downwards,  and  its  legs  fixed 
in  the  skin  which  it  has  just  thrown  oJT.  At  Srsi 
sight,  the  animal,  just  permitted  the  use  of  its  wings^ 
seems  to  want  them  entirely;  they  take  up  such 
little  room,  that  one  would  wonder  where  they  were 
bidden.  But,  soon  after,  they  expand  so  rapidly 
that  the  eye  can  scarcely  attend  their  unfolding. 

Nor  is  it  their  wings  alone  that  are  thus  increased  ; 
all  their  spots  and  pointings,  before  so  minute  as  to 
be  scarcely  discernible,  are  proportionably  extended^ 
so  that  what  a  few  minutes  before  seemed  only  » 
number  of  confused,  unmeaning  points,  now  becomai' 
distinct  and  most  beautiful  ornaments, 

The  wing,  at  the  inslant  it  is  freed  from  its 
finement,  is  coasiderably  thicker  than  aflerwarda^ 
so  that  it  spreads  in  all  its  dimensions,  growing^ 
thinner  as  it  becomes  broader.     If  one  of  the  winj 


be  plucked  from  the  animal  just  set  free,  it  may  bv 
spread  by  the  fingers,  and  it  will  soon  become  a» 
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hraad  as  the  other  wbich  has  been  left  behind.  As 
e  wings  extend  themselves  so  suddenly,  they  have 
not  yet  had  time  to  dry;  and  aceording^ly  appear 
like  pieces  of  wet  paper,  soft  and  full  of  wrinklea, 
In  ahoul  half  an  hour  they  are  perfectly  dry,  their 
wrinkles  entirely  disappear,  and  ihe  little  animal 
assumes  all  its  splendour. 

The  number  of  these  beautiful  animals  is  very 
great ;  and  though  Linnieus  has  reckoned  up  above 
seven  hundred  and  sixty  different  kinds,  the  cata. 
logue  is  still  very  incomplete.  Every  collector  of 
Butterflies  can  show  undescribed  species,  and  such 
as  are  fond  of  minute  discovery  can  here  produce 
animals  that  have  been  examined  only  by  himself. 
In  general,  however,  those  of  the  warmer  climates 
are  lai^r  and  more  beautiful  than  such  as  are  bred 
at  home. 

The  wiugs  of  Butterflies,  as  was  observed,  folly 
ftistinguish  them  from  flies  of  every  other  kind. 
They  are  four  in  number;'  and  though  two  of  them 
be  cut  off,  ihe  animal  can  fly  with  the  two  others 
remaining.  They  are,  in  their  own  substance,  trans- 
parent; but  owe  their  opacity  to  the  beautiful  dust 
with  which  they  are  covered :  if  we  regard  the  wing 
of  a  Butterfly  with  a  good  microscope,  we  shall  per- 
ceive it  studded  over  with  a  variety  of  little  grains  of 
different  dimensions  and  forms,  generally  supported 
upon  a  footstalk,  regularly  laid  upon  the  whole  sur- 
face. The'  wing  itself  is  composed  of  several  mem- 
,  branes,  which  render  the  construction  very  strong, 
though  light ;  and  though  it  be  covered  over  with 
thousands  of  these  scales  or  studs,  yet  its  weight  is 
tery  little  increased  by  the  number.  The  animal  is 
with  ease  enabled  to  support  itself  a  long  while  in 
the  air,  although  its  flight  be  not  very  graceful. 
When  it  designs  to  fly  to  a  considerable  distance,  it 
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ascends  and  descends  alternately ;  going 
to  tbe  right,  sometimes  to  the  left,  without  any  ap- 
parent reason.  Upon  clofier  examination,  however, 
it  will  be  found  that  it  fliea  thus  irregolarly  in  pur- 
suit of  its  mate :  and  as  dogs  bait  and  quarter  tbe 
ground  in  pursoit  of  their  game,  so  these  insects 
traverse  the  air,  in  quest  of  their  mates,  whom  they 
can  discover  at  more  than  a  mile  distance. 

If  we  prosecute  onr  description  of  the  Butterfly, 
the  animal  may  be  divided  into  three  parts;  tbe 
head,  tbe  corslet,  and  the  body. 

The  body  is  the  hinder  part  of  the  Butterfly,  and 
is  composed  of  rings,  which  are  generally  concealed 
under  long  hair,  with  which  ihat  part  of  the  animal 
ia  clothed.  The  corslet  is  more  solid  than  the  resl 
of  tbe  body,  because  the  fore  wings,  and  ihe  legs> 
are  fixed  therein.  The  legs  are  six  in  number, 
although  four  only  are  made  use  of  by  the  animal ; 
the  two  fore  legs  being  often  so  much  concealed  in 
tbe  long  hair  of  the  body,  that  it  is  somt^times  diffi- 
cult to  discover  them. 

But  leaving  the  other  parts  of  the  Butterfly,  let  us 
turn  onr  attention  particularly  to  tbe  bead.  The 
eyes  of  Butterflies  have  not  all  the  same  form ;  for, 
in  some  they  are  large,  in  others  small ;  in  some 
they  are  the  largest  portion  of  a  sphere,  in  others 
they  are  but  a  small  part  of  it,  and  just  appearing 
from  the  head.  In  all  of  ibem,  however,  the  out- 
ward coat  has  a  lustre,  in  which  may  be  discovered 
the  vaiious  colours  of  tbe  rainbow.  When  examined 
a  little  closely,  it  will  be  found  to  have  tbe  appear- 
ance of  a  multiplying  glass ;  having  a  great  number 
of  sides,  or  facets,  in  the  manner  of  a  brilliant  cat 
diamond.  In  this  particular,  the  eye  of  the  Botlerfly, 
and  of  most  other  insects,  entirely  correspond ;  and 
Leuwenhoek  pretends  that  there  arc  above  six  thoa- 
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tnnd  facets  on  Itie  cornea  of  a  fleti.  These  animals, 
therefore,  see  not  only  with  great  cleaniess,  but  view 
every  object  multiplied  in  a  surprising  manngr, 
Puget  adapted  the  cornea  of  a  Ely  in  such  a  position 
as  to  see  objects  through  it  by  the  means  of  a  micro- 
scope; and  nothing  could  exceed  the  strangeness  of 
its  representations ;  a.  soldier,  who  was  seen  through 
it,  appeared  like,  an  army  of  pigmies ;  for  while  it 
multiplied,  it  also  diminished  the  object ;  the  arch 
of  a  bridge  exhibited  a  spectacle  more  magnificent 
than  human  siiill  could  perform ;  the  flame  of  a 
candle  seemed  a  beautiful  illumination.  It  still, 
bowever,  remains  a  doubt,  whether  the  insect  sees 
objects  singly,  as  with  one  eye,  or  whether  every 
lacet  is  itself  a  complete  eye,  exhibiting  its  own  ob- 
ject distinct  from  all  the  rest. 

Butterflies,  as  well  as  most  other  flying  insects, 
have  two  instruments,  like  homs,  on  their  beads, 
which  are  commonly  called  feelers.  They  differ 
from  the  homs  of  greater  animals,  in  being  move- 
able at  their  base ;  and  in  having  a  great  number  of 
joints,  by  which  means  the  insect  is  enabled  to  tnm 
them  in  every  direction.  Those  of  Butterflies  are 
placed  at  the  top  of  the  head,  pretty  near  the  ex- 
ternal edge  of  eadi  eye.  What  the  use  of  these 
instruments  may  be,  which  are  thus  formed  with  so 
much  art,  and  by  a  workman  who  does  nothing 
wilhont  reason,  is  as  yet  unknown  to  man.  They 
may  serve  to  guard  the  eye;  they  may  be  of  use  to 
clean  it ;  or  they  may  be  the  organ  of  some  sense  of 
which  we  are  ignorant ;  but  this  is  only  explaining 
«ne  difficulty  by  another. 

We  are  not  so  ignorant  of  the  uses  of  the  trunk, 
which  few  insects  of  the  Butterfly  kind  are  without. 
This  instrument  is  placed  exactly  between  the  eyes; 
-and  when  the  animal  is  not  employed  in  seeking  its 
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nourishinent.  It  is  rolled  up,  like  a  curl.  A  But-' 
teffly,  when  it  is  feedincc,  flies  round  some  flower, 
and  settles  upon  it.  The  trunk  is  then  uncurled, 
and  thrust  out  either  wbnlly  or  in  part;  and  is  em- 
ployed in  searching  the  flower  to  its  very  bottom, 
let  it  be  ever  so  deep.  This  search  being  repeated 
seven  or  eight  times,  the  Butterfly  then  passes  to 
another ;  and  continues  to  hover  over  those  agree- 
able to  its  taste,  like  a  bird  over  its  prey.  This 
trunk  consists  of  two  equal  hollow  tubes,  nicely 
joined  to  each  other,  like  the  pipes  of  an  organ. 

This  tribe  of  insects  has  been  divided  into  diurnal 
and  nocturnal  flies;  or,  more  properly  speaking, 
.into  Butterflies  and  Moths  ;  the  one  flying  only  by 
day,  the  other  most  usually  on  ihe  wing  in  the  night 
They  may  be  easily  distinguished  from  each  other, 
by  their  horns  or  feelers;  those  ofthe  Butterfly  being 
clubbed,  or  knobbed  at  the  end  ;  those  of  the  Moth, 
tapering  finer  and  finer  to  a  point.  To  express  it 
technically,  the  feelers  of  Butterflies  are  clavated; 
those  of  Moths  are  filiform. 

The  Butterflies,  as  well  as  tbeMoihs,  employ,  the 
short  life  assigned  them  in  a  variety  of  enjoyments. 
Their  whole  time  is  spent  either  in  quest  of  food, 
which  every  flower  offers;  or  in  pursuit  ofthe  fe- 
male, whose  approach  they  can  often  perceive  at 
above  two  miles  distance.  Their  sagacity  in  this 
particular  is  not  less  astonishing  than  true ;  but  by 
what  sense  they  are  thus  capable  of  distinguishing 
each  other  at  such  distances  is  not  easy  to  conceivei. 
It  cannot  be  by  the  sight,  since  such  small  objects 
as  they  are  must  be  utterly  imperceptible,  at  half 
the  distance  at  which  they  perceive  each  other:  it 
can  scarcely  be  by  the  sense  of  smelling,  since  the 
animal  appears  to  have  no  organs  for  that  purpose. 

The  general  rule  among  insects  is,  that  the  female 


THE  BUTTERFLY. 


ris  lai^r  than  tbe  male;  and  tliis  obtains  particu- 
larly in  tbe  tribe  we  are  describing.  Tbe  body  of 
the  male  is  smaller  and  slenderer;  thatof  the  female 
more  thick  and  oval.  Tbe  eggs  of  the  female  But- 
terflies are  disposed  in  the  body  like  a  bed  of  chap- 
lets  ;  which,  when  excluded,  are  usually  oral,  and 
of  a  whitish  colour:  some,  however,  are  quite  round ; 
and  others  flatted,  like  a  turnip.  The  covering  or 
shell  of  the  egg,  though  solid,  is  thin  and  transpo' 
rent;  and  in  proportion  as  the  caterpillar  grows 
within  tbe  egg,  the  colours  change,  and  are  distri- 
buted differendy.  The  Butterfly  seems  very  well 
instructed  by  nature  in  its  choice  of  the  plant,  or 
leaf,  where  it  shall  deposit  its  burthen.  Each  egg 
contains  bul  one  caterpillar;  and  it  is  requisite  that 
this  litUe  animal,  when  excluded,  should  he  near  ita 
peculiar  provision.  All  the  eggs  of  Butterflies  are 
attached  to  the  leaves  of  the  favourite  plant,  by  a 
sort  of  size  or  glue;  where  Ihey  continue,  unob- 
served, unless  carefully  sought  after,  Tbe  eggs  are 
sometimes  placed  round  tbe  tender  shoots  of  plants, 
in  the  formof  bracelets,  consisting  of  above  two  hun- 
dred in  each,  and  generally  surrounding  the  shoot, 
like  a  ring  upon  a  finger.  Some  Butterflies  secure 
their  e^s  from  the  injuries  of  air,  by  covering  them 
with  hair,  plucked  from  their  own  bodies,  as  birds 
Gometimes  are  seen  to  make  tbeir  nests ;  so  that  their 
eggs  are  thus  kept  warm,  and  also  entirely  con- 
cealed. 

The  maxim  which  has  been  often  urged  against 
man,  that  he,  of  all  other  animals,  is  the  only  crea- 
ture that  is  an  enemy  to  its  own  kind,  and  that  the 
human  species  only  are  found  to  destroy  each  other, 
has  been  adopted  by  persons  wfao  never  considered 
thehistory  of  insects.  Some  of  the  caterpillar  kind  in 
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particular,  that  seem  fitted  only  tolive  upon  leaves  and 
plants,  will,  however,  eat  each  other ;  and  the  strongest 
will  devour  the  weak,  in  preference  to  their  v^retable 
food.  That  which  lives  upon  the  oak  is  found  to 
seize  any  of  its  companions,  which  it  conveniently 
can,  by  the  first  rings,  and  inflict  a  deadly. wound, 
it  then  feasts  in  tranquillity  on  its  prey,  and  leaves 
nothing  of  the  animal  but  the  husk. 

But  it  is  not  from  each  other  they  have  most  to 
fear,  as  in  general  they  are  inoffensive ;  and  many 
of  this  tribe  are  found  to  live  in  a  kind  of  society. 
Many  kinds  of  flies  lay  their  eggs  either  upon,  or 
within  their  bodies ;  and  as  these  turn  into  worms, 
the  caterpillar  is  seen  to  nourish  a  set  of  intestine 
enemies  within  its  body,  that  must  shortly  be  its 
destruction.    Nature  having  taught  flies,  as  well  as 
all  other  animals,  the  surest  methods  of  perpetuating 
their  kind.    "Towards  the  end  of  August,"  says 
Reaumur,  "  I  perceived  a  little  fly,  of  a  beautiful 
gold  colour,  busily  employed  in  the  body  of  a  large 
caterpillar,  of  {bat  kind  which  feeds  upon  cabbi^ 
I  gently  separated  that  part  of  the  leaf  on  which 
these  insects  were  placed,  from  the  rest  of  the  plant, 
and  placed  it  where  I  might  observe  them  more  at 
my  ease.    The  fly,  wholly  taken  up  by  the  business 
in  which  it  was  employed,  walked  along  the  cater, 
pillar's  body,  now  and  then  remaining  fixed  to  a 
particular  spot    Upon  this  occasion,  I  perceived  it 
every  now  and  then  dart  a  sting,  which  it  carried  at 
the  end  of  its  taU,  into  the  caterpillar's  body,  and 
then  drew  it  out  again,  to  repeat  the  same  operation 
in  another  place.    It  was  not  difficult  for  me  to  con- 
jecture the  business  which  engaged  this  animal  so 
earnestly ;  its  whole  aim  was  to  deposit  its  eggs  in 
the  caterpillar's  body;  which  was  to  serve  as  a 
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r  proper  retreat  for  bringing'  them  to  perfection.  The 
jreptile  thus  rudely  treated,  seemed  to  bear  all  very 
patiently,  only  moving  all  tile  wben  stung  too  deeply; 
which,  however,  the  fly  seemed  entirely  to  disregard. 
I  took  particular  care  to  feed  this  caterpillar;  which 
seemed  to  me  to  continue  as  voracious  and  vigorous 
as  any  of  the  rest  of  its  kind.  In  about  ten  or  twelve 
days,  it  changed  into  an  aurelia,  which  seemed  gra- 
dually to  decline,  and  died:  upon  examining  its 
internal  parts,  the  animal  was  entirely  devoured  by 
worms ;  which,  however,  did  not  come  to  perfection, 
as  it  is  probable  they  had  not  enough  to  sustain 
them  within." 


THE  SWALLOW-TAILED  BUTTERFLY, 
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Forest,  and  near  Beverley  and  Bristol.  The  wingi 
are  tailed,  with  both  surfaces  alike ;  yellow  with  a 
brown  border,  in  which  are  yellow  lanules;  the 
angle  of  the  tail  ia  fulvous.  The  larva  feed  on  um. 
belliferouB  plants;  the  caterpillar  is  green,  banded 
with  black,  marked  with  a  row  of  red  spots.  There 
are  two  broods,  of  which  the  first  appears  in  May, 
haling  all  the  winter  been  in  the  pupa  state ;  the 
second  comes  forth  in  August. 


THE  PAINTED  LADY  BUTTERFLY 


Is  a  species  not  very  common.  In  some  seasoDS. 
these  insects  appear  in  qonsiderable  numbers,  and 
then  again  are  not  seen  for  several  years.  In  point 
of  beauty,  this  has  the  highest  claim  of  all ;  its  wings 
are  indented,  orange  above,  variegated  with  black 
and  white  beneath ;  four  eyes  on  the  posterior  pair. 
Its  larva  feeds  on  nettles,  thistles,  docks,  and  other 
herbage,  by  the  sides  of  ditches,  and  changes  ita 
state  about  the  middle  or  latter  end  of  July. 

THE  SPHlTiX  CABOUNA. 

The  larva  of  this  scarce  Moth  is  green,  with  lateral 
spiracles  on  every  segment,  surrounded  by  a  purpl« 
ring,  and  the  caudal  spine  Is  of  the  same  colour. 
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When  fall  grown,  they  are  thickest  in  the  middle ; 
theit  horn  or  tongue  is  generally  curled  ;  and  Ihey 
have  two  feelers.     Their  wings  are  clouded,  entire, 

f 

m  and  the  posterior  margin  is  dotted  with  v 
I    abdomen  has  five  pairs  of  fulvous  spots. 
'         In  America,  we  are  informed,  that  they  are  dis- 
tinguished by  the  name  of  Tobacco  Moths,  on  ac- 
oount  of  their  feeding  entirely  on  that  plant. 

THE  ELM  MOTH. 

The  wings  of  this  insect  are  white,  with  a  double 
row  of  pale  black  spots  across  the  middle  :  a  ferru- 
ginous brown  spot  at  the  base,  and  another  at  the 
posterior  margin  of  the  fi  rst  pair ;  liketviae  a  similar 
spot  on  the  interior  margin  of  the  second  pair. 

This  species  bears  some  affinity  to  the  Currant 
Moth.  It  is  very  rare,  and  has  been  hitherto  found 
only  ih  Yorkshire.  It  appears  the  third  week  in 
iTune.  The  larva  feeds  on  the  elm  ;  it  is  green, 
strewed  with  black,  and  has  a  black  head. 

TBB  death's  head  moth. 

!rBis  beaatiful  insect,  whose  scientific  name  is  the 
Spkinx  Atropot,  is  one  of  the  rarest  of  the  Moths, 
^d  is  found  only  in  warm  places.  It  alights  on 
^particular  flowers,  among  which  are  the  jasmine. 


» 


the  potatoe,  and  the  wild  solanums.  Of  ita  four 
win^,  the  feathers  of  which  are  particularly  fine 
and  glossy,  the  upper  pair  are  of  a  rich  dark  gray. 


marked  with  white  and  orange;  while  the  under 
piur  are  of  a  glowing  orange,  with  irregular  black 
bauds.    The  upper  part  of  the  abdomen  is  orange 
barred  with  black.     The  moat  remarkable  part  of 
this  insect,  however,  is  a  sort  of  representation  of 
a  death's  head,  which  appears  on  the  superior  portioa 
of  the  thorax.     This  is  formed  by  a  large  irr^ulu 
gray  patch,  having  two  black  dots  near  the  middle,  i 
Such  an  appearance  cannot,  of  course,  be  regarded  1 
without  terror  by  the  superstitious.    It  has,  accord.  I 
ingly,  oflen  excited  great  alarm,  and  is  even  yet  i 
viewed  with  dislike  by  many  persons.     In  one  ii 
stance,  all  the  nuns  of  a  convent  were  thrown  ints  I 
consternation,  by  one  of  these  insects  having  Bonm  J 
in  through  a  window.     Nay,  a  whole  province  b 
looked  upon  the  Sphinx  Atropos  as  the  bringerof  J 
death,     In  Brittany  the  inhabitants  were  at  one  ti 
afflicted  with  an  epidemic  disorder,  which  was  ofte*  m 
fatal,  and  unusual  numbers  of  these  insects  having  I 
appeared  at  the  same  ^iVoA,  X.'aa  ^co^le  believed^ 
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UiaE  they  come  to  annouace  their  destruction,  and 

the  Royal  Academy  was  consulted,  as  to  whether 

the  Moths  might  not  be  the  cauee  of  the  disease. 

When  hurt,  the  Sphinx  Atropos  utters  a  dismal 

,  and  melancholy  cry,  like  that  of  a.  mouse ;  and  this 

L  contributes  to  make  it  still  more  an  object  of  dread. 

The  caterpillar  of  this  Moth  is  almost  unequalled 

I  in  this  country  lor  size  and  l>eauty.     It  is  between 

nd  five  inches  long,  bright  in  colour,  and  with 

conspicuous  anlenuEe  and  eyes.     A  brilliant  yellow 

is  the  prevailing  hue,  with  a  row  of  transverse  stripes, 

azure  and  violet,  on  each  side.     The  ends  of  the 

stripes,  towards  the  back,  are  pointed,  and  there  are 

black  dots,  which  the  country  people  consider  as 

eyes.     The  caterpillar  excites  in  the  ignorant  and 

superstitious  almost  as  much  alarm  as  the  Moih. 

THE  SaKWORM. 

THOtGH  silk  was  anciently  brought  in  small  quan- 
tities to  Rome,  yet  it  was  so  scarce  as  to  be  sold  for 
its  weight  in  gold ;  and  was  considered  such  a  luxu- 
rious refinement  in  dress,  that  it  was  infamous  for 
a  man  to  appear  in  habits  of  which  silk  formed  but 
half  the  composition.  The  emperor  Aurelian  re- 
fused his  empress  a  silken  robe,  on  account  of  its 
being  too  expensive.  It  was  most  probably  brought 
among  them  from  the  remotest  parts  of  the  East ; 
since  it  was,  at  the  time  of  which  we  are  speaking, 
scarcely  known  even  in  Persia.  The  insect  that 
forms  it  is  indigenous  to  the  East  Indies  and  China, 
and  to  those  countries  the  manufacture  was  confined 
in  ancient  times.  The  Romans  entertained  the  most 
erroneous  ideas  with  respect  to  the  manner  in  which 
it  is  produced. 
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The  Silkworm  is  a  large  caterpillar,  of  a  whitish 
colour,  with  twelve  feet,  and  producing  a  butterfly 


of  the  moth  kind.  There  are  two  methods  of  breed- 
ing Silkworms ;  for  they  may  be  left  to  grow,  and 
remain  at  liberty  upon  the  trees  where  they  are 
hatched ;  or  they  may  be  kept  in  a  place  built  for 
that  purpose,  fed  every  day  with  fresh  leaves.  The 
first  method  is  used  in  China,  Tonquin,  and  other 
hot  countries ;  but  to  breed  them  in  Europe,  they 
must  be  sheltered  and  protected  from  every  external 
injury.  For  this  purpose,  a  room  is  chosen,  with  a 
south  aspect ;  and  the  windows  are  so  well  glazed, 
as  not  to  admit  the  least  air;  the  walls  are  well 
built,  and  the  planks  of  the  floor  exceeding  close,  so 
as  to  admit  neither  birds  nor  mice,  nor  even  so  mucU 
as  an  insect.  In  the  middle  there  should  be  four 
pillars  erected,  or  four  wooden  posts,  so  placed  as 
to  form  a  pretty  large  square.  Between  these  are 
different  stories  made  with  osier  hurdles ;  and  under 
each  hurdle  there  should  be  a  floor,  with  an  upright 
border  all  round.  These  hurdles  and  floors  must 
hang  upon  pulleys,  so  as  to  be  placed  or  taken  down 
at  pleasure. 

When  the  worms  are  hatched,  some  tender  mut 
berry  leaves  are  provided,  and  placed  in  the  cloth 
or  paper  box  in  which  the  eggs  were  laid,  and  which 
are  large  enough  to  hold  a  great  number.  When 
they  have  acquired  some  strength,  they  must  be 
distributed  on  beds  of  mulberry  leaves,  in  the  dif- 
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ferent  stories  of  the  square  in  the  middle  of  the 
room,  round  which  a  person  may  freely  pa8s  on 
every  side.  They  will  fix  ihemeelvea  lo  the  leaves, 
and  afterwards  lo  the  sticks  of  the  hurdles,  when  the 
leaves  are  devoured.  They  have  then  a  thread,  by 
which  they  can  suspend  themselves  on  occasion,  to 
prevent  any  shock  by  a  fall.  Care  must  be  taken 
that  fresh  leaves  be  brought  every  morning',  which 
must  be  strewed  very  gently  and  equally  over 
them;  upon  which  the  Silkworms  will  forsake  the 
remainder  of  the  old  leaves,  which  must  be  care- 
fully taken  away,  and  every  thing;  kept  very  clean ; 
for  nothing  hurts  these  insects  so  much  as  moisture 
and  uncleanliness.  For  this  reason,  the  leaves  must 
be  gathered  when  the  weather  ia  dry,  and  kept  in  a 
dry  place,  if  it  be  necessary  to  lay  in  a  store.  As 
these  animals  have  but  a  short  time  to  live,  they 
make  use  of  every  moment,  and  almost  continually 
are  spinning,  except  al  those  intervals  when  they 
change  their  skins.  If  mulberry  leaves  be  dlflicult 
to  be  obtained,  the  leaves  of  lettuce  or  hollyhock 
will  sustain  them ;  but  they  do  not  thrive  so  well 
upon  their  new  diet ;  and  their  silk  will  neither  be 
so  copious,  nor  of  so  good  a  quality. 

Though  thejudicious choice  and  careful  manage- 
ment of  their  diet  is  absolutely  necessary,  yet  there 
is  another  precaution  of  equal  importance,  which  is 
to  give  them  air,  and  open  their  chamber  windows, 
at  such  times  as  the  sun  shines  warmest. 

The  worm  at  the  time  it  bursts  ihe  shell  is  ex- 
tremely small,  and  of  a  black  colour;  but  the  head 
is  of  a  more  shining  black  than  the  rest  of  the  body; 
some  days  after,  they  begin  to  turn  whitish,  or  of  an 
ash  coloured  gray.  After  the  akin  begins  to  grow 
too  rigid,  or  the  animal  is  stinted  with  it,  the  insect 
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throws  it  off,  and  appears  clothed  anew :  it  then 
becomes  larger  and  much  whiter,  though  it  has  a 
greenish  cast:  after  some  days,  which  are  more  or 
less,  according  to  the  different  heat  of  the  climate, 
or  to  the  quality  of  the  food,  it  leaves  off  eating,  and 
seems  to  sleep  for  two  days  together :  then  it  begins 
to  stir,  and  puts  itself  into  violent  motions,  till  the 
skin  falls  off  the  second  time,  and  is  thrown  aside 
by  the  animal's  feet.  All  these  changes  are  made 
in  three  weeks  or  a  month's  time;  after  which  it 
begins  to  feed  once  more,  still  in  its  caterpillar  form, 
but  a  good  deal  differing  from  itself  before  its  change. 
In  a  few  days  time  it  seems  to  sleep  again ;  and, 
when  it  awakes,  it  again  changes  its  clothing,  and 
continues  feeding  as  before.  When  it  has  thus  taken 
u  sufficiency  of  food,  and  its  parts  are  disposed  for 
assuming  the  aurelia  form,  the  animal  forsakes,  for 
the  last  time,  all  food  and  society,  and  prepares  itsdf 
a  retreat  to  defend  it  from  external  injuries,  while  it 
is  seemingly  deprived  of  life  and  motion. 

This  retreat  is  no  other  than  its  cone  or  ball  of 
silk,  which  nature  has  taught  it  to  compose  with 
great  art;  and  within  which  it  buries  itself,  till  it 
assumes  its  winged  form.  This  cone  or  ball  is  spun 
from  two  little  longish  kinds  of  bs^  that  lie  above 
the  intestines,  and  are  filled  with  a  gummy  fluid,  of 
a  marigold  colour.  This  is  the  substance  of  which 
the  threads  are  formed ;  and  the  little  animal  is  fur- 
nished with  a  surprising  apparatus  for  spinning  it 
to  the  degree  of  fineness  which  its  occasions  may 
require.  This  instrument  in  some  measure  resem- 
bles a  wire-drawer's  machine,  in  which  gold  or  silver 
threads  are  drawn  to  any  degree  of  minuteness; 
and  through  this  the  animal  draws  its  thread  with 
great  assiduity.    As  every  thread  proceeds  from  two 
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gum  bags,  it  is  probable  that  each  supplies  its  own ; 
which,  however,  are  united,  as  they  proceed  from 
the  animal's  body.  If  we  examine  the  thread  with 
a  microscope  it  will  be  found  that  it  is  flatted  on 
each  side,  and  grooved  along  its  length :  whence  we 
may  infer,  that  it  is  doubled  just  upon  leaving  the 
body:  and  that  the  two  threads  stick  to  caci)  other 
by  that  gummy  quality  of  which  they  are  possessed. 
Previous  to  spinning  its  web,  the  Silkworm  seeks 
out  some  convenient  place  to  erect  its  cell,  without 
any  obstruction.  When  it  has  found  a  leaf,  on  a 
chink  fitted  to  its  purpose,  it  begins  to  writhe  ita 
head  in  every  direction,  and  fastens  its  thread  on 
every  side  to  the  sides  of  its  retreat.  Though  all  its 
first  essays  seem  perfectly  confused,  yet  they  are 
not  altogether  without  design ;  there  appears  indeed 
no  order  or  contrivance  in  the  disposal  of  ita  first 
threads:  they  are  by  no  means  laid  artfully  over 
each  other ;  but  are  thrown  out  at  random,  to  serve 
as  an  external  shelter  against  rain ;  for  nature  having 
appointed  the  animal  to  work  upon  trees  in  the  open 
air,  its  habits  remain,  though  it  is  brought  up  in  a 
warm  apartment. 

Malpighi  pretends  to  have  observed  six  different 
layers  in  a  single  cone  of  silk :  hut  what  may  be 
easily  observed  is,  that  it  is  composed  externally  of 
o.  kind  of  rough  cottonlike  substance,  which  is  called 
floss;  within,  the  thread  is  more  distinct  and  even; 
and  next  the  body  of  the  aurelia,  the  apartment 
seems  lined  with  a  substance  of  the  hardness  of 
paper,  but  of  a  much  stronger  consistence.  It  must 
not  be  supposed,  that  the  thread  which  goes  to  com- 
pose the  cone,  is  rolled  round,  as  we  roll  a  bobbin ; 
on  the  contrary,  il  lies  upon  it  in  a  very  irregular 
manner,  and  winds  oft'  now  from  one  side  of  the 
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cone,  and  then  from  the  other.    This  whole  ifareatl. 

if  measured,  will  be  found  about  three  hundred 
yards  long :  and  so  fine,  that  eight  or  ten  of  them 
ore  generally  rolled  off  into  one  by  the  manufac- 
turers. The  cone,  when  completed,  is  in  form  like 
a  pigeon's  egg.  and  more  pointed  at  one  end  than 
the  other :  at  the  smaller  end,  the  head  of  the  aurelia 
is  generally  found ;  and  this  is  the  place  that  the 
insect,  when  converted  into  a  moth,  is  generally  seen 
to  burst  through. 

It  ia  generally  a  fortnight  or  three  weeks  before 
the  aurelia  ia  changed  into  a  moth,  but  no  sooner  is 


the  winged  insect  completely  formed,  than  having 
divested  itself  of  its  aurelia  skin,  it  prepares  to  burst 
through  its  cone,  or  outward  prison ;  for  this  pur- 
pose it  extends  its  head  towards  the  point  of  the 
cone,  butls  with  its  eyes,  which  are  rough,  against 
the  lining  of  its  cell,  wears  it  away,  and  at  last 
pushes  forward,  through  a  passage  which  is  small 
at  first,  but  which  enlarges  as  the  animal  increases 
its  efibrts  for  emancipation  ;  while  the  tattered  rem- 
nants of  its  aurelia  skin  lie  in  confusion  within  the 
cone,  like  a  bundle  of  dirty  linen. 

The  animal,  when  thus  set  free  from  its  donble 
confinement,  appears  exhausted  with  fatigue,  and 
seems  produced  for  no  other  purpose  but  to  transmit 
a  future  brood.  It  neither  flies  nor  eats;  there  are 
few,  however,  of  these  animals  suRered  to  come  to 
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^T  a  state  of  maturity ;  for  as  their  bundling  through 
H  tfa(!  cone  destroys  the  sUk,  the  manufacturers  take 
H  care  to  kill  the  aurelia,  by  exposing  it  to  the  sud, 
W  before  the  moth  comes  to  perfection.  This  done, 
they  take  off  the  floss,  and  throw  the  cones  into  warm 
water,  stirring  them  till  ihe  first  thread  offers  them  a 
clue  for  winding  all  off.  They  generally  take  eight 
of  the  silken  threads  together;  the  cones  being  still 
kept  under  water,  till  a  proper  quantity  of  the  silk 
is  wound  off;  however,  they  do  not  take  all;  for 
the  latter  parts  grow  weak,  and  are  of  a  bad  colour. 
Ah  to  the  paperlike  substance  which  remains,  some 
stain  it  with  a  variety  of  colours,  to  make  artificial 
flowers,  others  let  it  lie  in  the  water,  till  the  glutinous 
matter  which  cements  it  is  all  dissolved  :  it  is  then 
carded  like  wool,  spun  with  a  wheel,  and  converted 
into  silk  stuffs  of  an  inferior  kind. 


CHAP.  XV. 

O/lht:  Fourth  Order  of  Inserli-.The  BeE...ne  Foreign  Bees... 
Humble  Bee. ..The  Wood  Bee...Tht  Maim  Bee...The  Crmind 
Bee—The  Leaf.C'ttting  Bee.. .The  Wall  Bee...The  YiUbu  hairy 
Bee... TTie  Wine.. .The  Hamet...The  Solitary  Waip...The 
lehnevauia  Fiy...Tke  Ant. ..The  TiryaiUs...The  Sugar  Jntt 
...TTit  South  American  Anti  ...  JU  Nea  Holland  Ants... 
The  BEETLii...The  May  Bng...The  Great  Stag  BeetU...The 
Tvmbte^vng...The  King  of  the  Beetlei...The  Elephant  Beetle... 
The  dganlie  Coeknaeh.-.Tht  Burying  Sylph...The  Diamoad 
Beetle.. .The  Great  Water  Beetle... The  Glowworm... The  Can- 
thaTides...The  Kennes...The  CiKhineat... The  Gall  Iniect...The 
GuiT.-.The  TteoiJ....The  Gad  Fly. 

In  the  foregoing  part  we  treated  of  caterpillars 
changing  into  butterflies ;  in  the  present  will  be 
given  the  history  of  grubs  changing  into  their  corre- 
sponding winged  animals.     These,  like  the  fonoer, 
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undei^  their  tnuisfonDation,  and  appear  as  grabs 
or  maggoiB,  and  at  last  as  winged  iDsects. 

Some  of  these  have  four  transparent  wings,  as 
Bees ;  some  have  two  membraneous  cases  to  their 
wings,  as  Beetles ;  and  some  have  but  two  wings, 
which  are  transparent,  as  Ants. 

THE  BEE. 

The  DoHESTtc  Bee  differs  in  a  variety  of  partiai- 
lars  from  most  other  animals,  and  admits  a  threefold 
description;  under  its  various  characters  of  Queen 
Bee,  Drone  Bee,  and  Working  Bee ;  for  thoDgh  this 
last  kind  is,  stricdy  speaking,  the  only  Honey  Bee, 
yet  OB  all  the  three  kinds  are  found,  and  seem  to  be 
necessary,  in  every  community  or  hive  of  Bees,  they 
go  under  the  same  general  name  of  Apit  Mell^iea, 
while  at  the  same  time  they  differ  so  much  from 
each  other  (more  indeed  than  some  different  species 
ot  the  same  genus  of  other  animals),  that  a  par- 
ticular and  separate  description  of  each  is  necessary. 
The  Drones  may  easily  be  distinguished  from  the 
common  or  working  Bees.  They  are  both  laiger 
and  longer  in  the  body.  Their  heads  are  round, 
their  eyes  full,  and  their  tongues  sfaorL    The  form 


of  the  belly  differs  from  those  of  both  queen  and 
common   Bees;   and  their  colour  is  darker  than 
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either.  Ttiey  huve  no  strng,  and  they  make  a  much 
greater  noise  when  Hying  than  either  the  queen  or 
the  common  Bees;  a  peculiarity  of  itself  sufficient 
to  distinguish  them.  Other  writers  on  this  subject 
have  assiirted,  that  the  dissection  of  the  drone  gives 
as  great  proof  of  its  being  the  male,  as  that  of  the 
queen  does  of  her  being  female.  In  this  creature  there 
is  no  appearance  of  ovaries  or  eggs,  nor  any  thing 
of  the  structure  of  the  common  working  Bees,  but 
the  whole  abdomen  is  filled  with  transparent  vessels, 
winding  about  in  various  sinuosities,  and  containing 
a  white  or  milky  fluid.  This  is  plainly  analogous 
to  that  fluid  in  the  males  of  other  animjds,  which  is 
destined  to  rentier  the  eg^  of  the  female  prolific  ; 
and  the  whole  apparatus  of  vessels,  which  much 
resemble  the  turnings  and  windings  of  the  seminal 
vessels  in  other  animals,  is  plainly  intended  only 
for  the  preparation  and  retention  of  this  matter,  till 
the  destined  time  of  its  being  emitted.  On  squeezing 
the  tiindei  parts,  also,  may  be  forced  out  the  penis, 
a  small  and  slender  fleshy  botiy,  contained  between 
two  horns  of  a  somewhat  harder  substance,  which 
join  at  Iheir  base,  but  gradually  part  asunder  as 
they  are  continued  in  length.  These  parts,  foond  in 
all  the  drones,  and  none  of  them  in  any  other  Beea 
except  these,  seem  to  prove  very  evidently  the  dif- 
ference of  sex.  If  a  hive  is  opened  in  the  beginning 
of  spring,  not  a  single  drone  will  be  found  in  it; 
from  the  middle  of  May  till  the  end  of  June  hun- 
dreds of  them  will  be  found,  commonly  from  two 
hundred  or  three  hundred  to  one  thousand ;  but 
from  August  to  the  following  spring  it  would  be  in 
vain  to  seek  for  them.  They  go  not  oot  till  eleven 
in  the  morning,  and  return  before  six  in  the  evening. 
But   their  expeditions  are  not  those  of  industry. 
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Their  rostnim  and  feet  are  not  adapled  for  collecling 

wax  and  honey,  nor  indeed  are  they  obliged  to  labour. 
They  only  hover  upon  flowers  to  extract  tbe  sweets, 
and  all  their  business  is  pleasure.  Their  ofBce  is, 
lo  impregnate  (he  egga  of  the  queen  af\er  ihey  are 
deposited  in  the  cells.  And  while  iheir  presence  is 
thus  necessary,  they  are  suffered  to  enjoy  the  sweets 
of  love  and  life ;  but  as  soon  as  they  become  useless 
in  the  hive,  the  working  Bees  declare  a  warof  exter 
mination  against  them  and  make  lernble  slaughter 
of  them.  This  war  affects  not  only  the  drones 
already  in  life,  but  even  the  eggs  and  ma^ols  m 
the  drone  cells,  for  after  the  season  proper  for  m 
creasing  the  number  of  Bees  is  past  eiery  vestige 
of  tbe  drones  is  destroyed  to  make  room  for  honey 
The  Qdeen  is  easily  distinguished  from  all  the 
other  Bees  in  the  hive  by  the  form  size  and  colour 
of  her  body.  She  is  considerably  longer,  and  her 
wings  are  much  shorter  id  propoition  to  her  body. 


than  those  of  the  other  Bees.  The  wings  of  both 
common  Bees  and  drones  cover  their  whole  bodies, 
whereas  those  of  the  queen  scarcely  reach  beyond 
the  middle,  ending  about  the  third  ring  of  the  belly. 
Her  hinder  part  is  far  more  tapering  than  those  of 
the  other  Bees :  her  belly  or  legs  are  yellower,  and 


her  opper  parts  of  a  much  darker  colour  than  theirs. 
She  is  also  furnished  with  a  sting,  though  some  au- 
thors assert  that  she  has  none,  having  heea  induced 
to  fonn  this  opinion  because  she  is  extremely  pa- 
cific ;  so  much  so  indeed,  that  one  may  handle  her, 
and  even  tease  ber  a.s  much  as  he  pleases,  without 
provoking  her  resentment.  The  omniscient  Governor 
of  nature  has  wisely  ordained  this  majestic  insect  to 
be  of  a  pacific  disposition ;  for,  were  she  otherwise, 
were  she  like  the  other  Bees  of  so  irritable  a  temper 
as  to  draw  her  sting  on  every  occasion,  and  to  leave 
it  in  the  body  of  her  antagonist,  it  would  prove  of 
dangerous  and  often  fatal  consequence  to  the  whole 
hive ;  for  every  bee,  after  losing  her  sting,  dies  within 
a  day  or  two  at  the  utmost.  The  queen  Bee  is 
solemn  and  calm  in  her  deportment.  A  young 
queen  is  a  great  deal  smaller  in  size  than  a  full 
grown  one ;  being  not  much  longer  than  a  common 
Bee,  and  is  therefore  not  so  easily  observed  when 
sought  for.  When  only  three  or  four  days  old,  she 
is  very  quick  in  ber  motions,  and  runs  very  fast; 
but  when  pregnant  with  eggs,  she  becomes  very 
large,  and  her  body  is  heavy. 

The  WoRTUNG  or  Common  Bee  is  smaller  than 
either  the  queen  or  the  drone  Bee;  and,  as  well  as 


these,  consists  of  three  parts,  viz.  the  head,  which  is 
attached  by  a  narrow  kind  of  neck  to  the  rest  of  the 
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body;  ibe  breast,  or  middle  part;  and  the  belly, 
which  is  nearly  separated  Crom  the  breast  by  on  m- 
eeclion  or  division,  and  connected  with  it  by  another 
narrow  neck  or  junction.  There  are  two  eyes  in  the 
bead,  of  an  oblong  figure,  black,  transparent,  and 
immoveable.  The  month  and  jaws,  like  those  of 
some  species  of  flsh,  open  to  the  right  and  left,  and 
serve  instead  of  hands  to  carry  out  of  the  bive  what- 
ever encumbers  or  olTends  ihem.  In  the  mouth 
there  is  a  long-  proboscis,  or  trunk,  with  which  the 
Bees  suck  up  the  sweets  from  the  flowers.  Tbey 
have  four  wings  fastened  to  their  middle  piut,  by 
which  tbey  are  not  only  enabled  to  fly  with  heavy 
loads,  but  also  to  make  those  well  known  sounds 
and  hnmminga  to  each  other  that  are  supposed  to 
be  their  only  form  of  speech.  They  have  also  six 
1^8  fastened  to  their  middle.  The  two  foremost  of 
these  are  the  shortest,  and  with  these  they  unload 
themselves  of  their  treasures.  The  two  in  the  middle 
are  somewhat  longer:  and  the  two  last  are  longesL 
On  theoutsideof  the  middle  joint  of  these  last,  there 
is  a.  small  cavity  in  the  form  of  a  narrow  spoon,  in 
vbich  the  Bees  collect  by  degrees  those  loads  of 
wax  they  carry  home  to  their  hives.  This  hollow 
groove  is  peculiar  to  the  working  Bee.  Neither  the 
queen  nor  the  drones  have  any  resemblance  of  it. 
The  tibife  of  the  hind  legs  are  ciliated,  and  trans- 
versely streaked  on  the  inside.  Each  foot  terminates 
in  two  books,  with  their  points  opposite  to  each 
other ;  in  the  middle  of  these  hooks  there  is  a  little 
thin  appendix,  which,  when  unfolded,  enables  the  - 
insects  to  fasten  themselves  to  glass,  or  the  most 
polished  bodies.  Tliis  part  they  likewise  employ 
ibr  transmitting  the  small  particles  of  crude  wax 
which  they  find  upon  flowers,  to  the  cavity  in  their 
thighs.     The  belly  is  ornamented  iviih  six  rings; 


and  contains,  besides  the  intestines,  the  hooey-blad- 
der, the  venom-bladder,  and  the  sting.  The  honey- 
bladder  is  a  reservoir,  into  which  ia  deposited  the 
honey  that  the  Bee  sips  from  (he  cups  of  the  flowers 
afler  it  has  passed  through  the  proboscis,  and  through 
the  narrow  pipes  (hat  connect  the  bead,  breast,  and 
belly  of  the  Bee.  ITiis  bladder,  when  full,  is  of  the 
size  of  a  small  pea;  and  is  so  transparent,  that  (he 
colour  of  the  honey  con  be  distinguished  through  it. 
The  sting  is  situated  at  the  extremity  of  the  belly, 
and  the  head  or  root  of  it  is  placed  contiguous  to 
the  small  bladder  that  contains  the  venom,  con- 
nected to  the  belly  by  certain  small  muscles,  by' 
means  of  which  the  Bee  can  dart  it  out  and  draw  it 
in  with  great  force  and  quickness.  In  length  it  is 
about  the  sixth  part  of  an  inch.  These  working 
Bees  may  be  said  to  compose  the  whole  community, 
except  in  the  season  of  the  drones,  which  hardly  lasts 
three  months.  During  alt  the  other  nine  months 
there  are  no  other  Bees  in  the  hive  except  them  and 
the  queen.  The  whole  labour  of  the  hive  is  per- 
formed by  them.  They  bnild  the  combs,  collect 
the  honey,  bring  it  home,  and  store  it  up  in  their 
waxen  magazines.  They  rear  up  (he  eggs  to  pro- 
duce young  queens,  common  bees,  and  drones;  they 
carry  out  all  incumbrances  ihat  are  in  the  hives; 
they  defend  the  community  against  enemies  of  every 
kind,  and  kill  all  the  drones. 

tWilh  regard  to  the  age  of  Bees,  the  large  drones 
Bfc  but  a  little  wbUe,  being  destroyed  wilhoul  mej'cy 
by  the  working  Bees,  probably  to  save  honey.  As 
to  the  age  of  the  working  Bees,  writers  are  not  agreed. 
Some  mainlain  that  they  are  annual,  and  others  sup- 
pose that  they  live  many  years.  Many  of  (hem,  it 
is  well  known,  die  annually  of  hard  labour; 
_  though  they   may  be  preserved  by  successioi 
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hives  or  colonies  for  eeveral  years,  the  most  accurate 
observers  are  of  opinion,  that  their  age  is  but  a  year, 
or  at  the  utmost  not  more  than  two  sum 

"  These  industrious  insects,"  Mr.  Bonner  remarks, 
"  have  their  vices  as  well  as  their  virtues.  The  most 
savage  Indian  tribes  do  not  wage  more  deadly  wars 
than  the  Bees  of  difierent  hives,  and  sometimes  of 
the  same  hive,  occasionally  do.  In  these  battles, 
their  stings  are  their  chief  weapons ;  and  great  skill 
maybe  discovered  in  their  manner  of  pointing  them 
between  the  scaly  rings  which  cover  their  bodies,  oc 
to  some  other  easily  vulnerable  part.  The  Bee  which 
first  gains  the  advantage  remains  the  conqueror  j 
though  the  victory  costs  the  victor  his  life,  if  be  has 
leil  his  sting  in  the  body  of  the  enemy ;  for  with  the 
sting  so  much  of  the  body  is  torn  out,  that  death 
inevitably  follows.  Bees  have  vei'y  severe  conQicts 
when  whole  hives  engage  in  a  pitched  battle,  and 
many  are  slain  on  both  sides." 

Mr.  Wild  man,  by  his  dexterity  in  the  management 
ofBees,someyearsagosurprised  the  whole  kingdom. 
He  caused  swarms  to  light  where  he  pleased  utmost 
instantaneously ;  he  ordered  them  to  seitle  on  his 
bead,  then  removed  them  to  bis  hand,  and  com> 
manded  them  to  depart  and  setde  on  a  window, 
table,  &c,  at  pleasure.  We  subjoin  the  method  of 
performing  these  feats,  in  his  own  words:  "Long 
experience  has  tanght  me,  that  as  soon  as  I  turn  up  . 
a  hive,  and  give  it  some  taps  on  the  sides  and  bottom, 
the  queen  immediately  appears  to  know  the  causs 
of  this  alurm ;  but  soon  retires  again  among  her 
people.  Being  accustomed  to  see  her  so  otlen,  I 
readily  perceive  her  at  liist  glance;  and  long  prac- 
tice has  enabled  me  to  seize  her  instantly,  with  & 
tenderness  that  does  not  in  the  least  endanger  her 
person.     Tliis  is  of  the  utmost  importance;  (or  the 
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it  injury  done  to  her  brings  immediale  deslruction 
to  the  hive,  if  you  have  not  a  spare  queen  to  put  in 
her  place,  as  I  have  too  often  experienced  in  my  first 
attempts.  When  possessed  of  her  I  ran,  without 
injury  to  her,  or  exciting  that  degree  of  resentment 
that  may  tempt  her  to  sting  me,  slip  her  into  my 
other  hand,  and,  returning  the  hive  to  its  place,  hold 
ber  there  till  the  Bees,  missing  her,  are  all  on  wing 
and  in  ihe  utmost  confusion.  When  the  Bees  a.re 
thus  distressed,  I  place  ihe  queen  wherever  I  would 
have  (he  Bees  to  settle.  The  moment  a  few  of  them 
discover  her,  they  give  notice  to  those  near  them, 
and  those  to  the  rest;  the  knowledge  of  which  soon 
becomes  so  general  that  in  a  few  minutes  they  all 
collect  themselves  round  her;  and  are  so  happy  in 
having  recovered  this  sole  support  of  their  stale, 
that  they  will  long  remain  quiet  in  their  situation. 
Nay,  the  scent  of  her  body  is  so  attractive  to  them, 
that  the  slightest  touch  of  her,  along  any  place  or 
substance,  will  attach  the  Bees  to  it,  and  induce 
them  to  pursue  any  path  she  takes."  This  was  the 
only  witchcraft  used  by  Mr.  Wildman,  and  is  th;it 
alone  which  is  practised  by  others  who  have  since 
made  similar  exhibitions. 

When  the  Bees  begin  to  work  in  their  hives  they 
divide  themselves  into  four  companies :  one  of  which 
roves  in  the  fields  in  search  of  materials;  another 
employs  itself  in  laying  out  the  bottom  and  partitions 
af  their  cells;  a  third  is  employed  in  making  the 
inside  smooth  from  the  corners  and  angles ;  and  the 
fourth  company  brings  food  for  the  rest,  or  relieves 
those  who  return  with  iheir  respeciive  burdens.  But 
they  are  not  kept  constant  to  one  employment;  they 
often  cfaange  the  tasks  assigned  them ;  those  that 
have  been  at  work  being  permitted  to  go  abroad. 
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and  those  that  have  been  in  the  fields  already  take 
their  places.     They  seem  even  to  have  signs  by 
which  they  understand  each  other ;  for  when  any  of 
them  want  food,  it  bends  down  its  trunk  to  the  Bee 
from  whom  it  is  expected,  which  then  -opens  its 
honey  bag,  and  lets  some  drops  fall  into  the  other's 
mouth,  which  is  at  that  time  opened  to  receive  it. 
Their  diligence  and  labour  are  so  great,  that  in  a 
day's  time  they  are  able  to  make  cells,  which  lie 
upon  each  other,  numerous  enough  to  contain  three 
thousand  Bees.    In  the  plan  and  formation  of  these 
cells  they  discover  a  most  wonderful  sagacity.    In 
constructing  habitations  within  a  limited  compass, 
an  architect  would  have  three  objects  in  view ;  first, 
to  use  the  smallest  possible  quatitity  of  materials; 
next,  to  give  the  edifice  the  greatest  capacity  in  a 
determined  space ;  and  thirdly,  to  employ  the  spot 
in  such  a  manner  that  none  of  it  may  be  lost.     On 
examination  it  will  be  found  that  the  Bees  have 
obtained  all  these  advantages  in  the  hexagonal  form 
of  their  cells ;  for,  first,  there  is  economy  of  wax,  as 
the  circumference  of  one  cell  makes  part  of  the  cir- 
.  cumferences  of  those  contiguous  to  it ;  secondly,  the 
economy  of  the  spot,  as  these  cells,  which  join  to 
one  another,  leave  no  void  between  them ;   and 
thirdly,  the  greatest  capacity  or  space ;  as^f  all  the 
figures  which  can  be  contiguous,  that  with  six  sides 
gives  the  largest  area.  This  tbriftiness  prompts  them 
to  make  the  partitions  of  their  cells  thin ;  yet  they 
are  constructed  so  that  the  solidity  may  compensate 
for  the  scantiness  of  materials.  The  parts  most  liable 
to  injury  are  the  entrances  of  the  cells.    These  the 
Bees  take  care  to  strengthen,  by  adding  quite  round 
the  circumference  of  the  apertures  a  fillet  of  wax,  by 
which  means  this  mouth  is  three  or  four  times  thicker 
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than  the  sides ;  and  tliey  are  slren^lbcnetl  at  the 
bottom  by  the  angle  formed  by  the  bottom  of  three 
cells  falling-  in  the  midille  of  an  opposite  cell.  The 
combs  lie  parallel  to  each  other;  and  there  is  left 
hetween  esery  one  of  them  a  space  which  serves  as 
a  street,  broad  enough  for  two  Sees  to  pass  by  each 
other.  There  are  holes  which  go  quite  through  the 
combs,  and  serve  as  lanes  for  the  Bees  to  pass  from 
one  comb  to  another,  without  being  obliged  to  go  a 
great  way  about.  When  tliey  begin  their  combs, 
they  form  at  the  top  of  the  hive  a  root  or  slay  to  the 
whole  edifice,  which  is  to  hang  from  it.  Though  they 
^nerally  lay  the  foundations  of  the  combs  so  that 
there  shall  be  no  more  space  between  them  than  what 
is  sufficient  for  two  Bees  to  pass,  yet  they  sometimes 
place  those  beginnings  of  two  combs  too  far  asunder ; 
and  in  this  case,  in  order  to  fill  up  part  of  the  void 
space  arising  from  that  bad  disposition,  they  carry 
their  combs  on  obliquely,  to  make  them  gradually 
approach  each  other.  This  void  space  is  sometimes 
so  considerable  that  the  Bees  build  in  it  an  interme- 
diate comb,  which  they  terminate  as  soon  as  the 
original  combs  have  only  their  due  distances.  As 
the  combs  would  be  apt,  when  full,  to  overcome  by 
their  weight  all  the  security  which  the  Bees  can  give 
them  against  falling,  they  who  prepare  hives  set  in 
them,  crossways,  sticks  which  serve  as  props  to  the 
combs,  and  save  the  Bees  a  great  deal  of  labour.  It 
is  not  easy  to  discover  the  particular  manner  of  their 
vorking;  for,  notwithstanding  the  many  contrivances 
used  for  this  purpose,  there  are  such  numbers  in 
continual  motion,  and  succeeding  one  another  with 
such  rapidity,  that  nothing  but  confusion  appears  to 
the  sight.  Some  of  them,  however,  have  been  ob- 
served carrying  pieces  of  was  in  their  lalons,  and 
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running  to  the  places  where  they  are  at  worli  upon 
ihe  combs.  These  they  fasten  to  the  work  by  means 
of  the  same  talons.  Each  Bee  is  employed  but  ft 
very  short  time  in  ihis  way;  but  there  is  so  great  a 
number  of  them  that  go  on  in  a  constant  Buccession, 
that  the  comb  increases  very  perceptibly.  Besides 
these,  there  are  others  that  run  about  beating'  the 
work  with  their  wings  and  the  hinder  parts  of  their 
body,  probably  with  a  view  to  make  it  more  firm 
and  solid.  Whilst  part  of  the  Bees  are  occupied  id 
forming  the  cells,  others  are  employed  in  perfecting 
and  polishing  those  that  are  new-modelled.  The 
operation  is  performed  by  their  talons,  taking  off 
every  thing  that  ia  rough  and  uneven.  These  polishers 
are  not  so  desnltory  in  their  operations  as  those  that 
make  the  cells;  they  work  long  and  diligently,  never 
intermitting  their  labour,  except  to  carry  ont  of  Ihe 
cell  the  particles  of  wax  which  Ihey  take  off  io 
polishing.  These  particles  are  not  allowed  to  he 
lost;  others  are  ready  to  receive  them  from  the 
polishers,  and  Io  employ  them  in  some  other  part 
of  the  work. 

One  of  the  chief  uses  of  the  cells  is  to  be  nurseries 
for  the  young.  The  cells  for  those  who  are  to  be 
working  Bees  are  commonly  half  an  inch  deep; 
those  for  drones  three  quarters  of  an  inch ;  and  thoGO 
which  are  intended  only  for  keeping  honey  sliB 
deeper.  This  accounts  for  the  inequalities  observed 
in  the  surface  of  combs.  The  queen  Bee  b  generallf 
concealed  in  tlie  most  secret  part  of  the  hive,  and  it 
never  visible  but  when  she  lays  her  eggs  in  sut^ 
combs  as  are  exposed  to  sight.  When  she  doea 
appear,  she  is  always  attended  by  fen  or  a  dozen  of 
the  common  sort,  who  form  a  kind  of  retinue,  and 
follow  her,  wherever  she  goes,  with  a  sedate  and 
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■jirave  step.  Before  she  lays  her  eggs  she  examines 
■  the  cells  where  she  designs  lo  lay  them ;  and  if  she 
I  finds  that  they  coutain  neither  honey,  wa:;,  nor  em- 
'  bryo,  she  introduces  the  posterior  purt  of  her  body 
into  a  cell,  and  fixes  to  the  bottom  of  it  a  small 
white  egg',  which  is  composed  of  a  thin  white  mem- 
brane, full  of  a  whitish  liquor.  In  this  manner  she 
(roes  on  till  she  fills  as  many  cells  as  she  has  eggs  to 
lay,  which  are  generally  many  thousands.  Some- 
times more  than  one  e^  has  been  deposited  in  the 
same  cell ;  when  this  is  the  case,  the  working  Bees 
remove  the  supernumerary  eg^s,  and  leave  only  one 
in  each  cell.  On  the  first  or  second  day  after  the 
egg  is  lodged  in  the  cell,  the  drone  Bee,  or,  accord- 
ing to  Mr.  Bonner,  the  working  Bee,  injects  a  small 
quantity  of  whitish  liquid,  which  in  about  a  day  is 
absorbed  by  the  egg.  On  the  third  or  fourth  day  is 
produced  a  worm  or  maggot;  which,  when  it  is 
grown  BO  as  to  touch  the  opposite  angle,  coils  itself 
upiii  the  shape  of  a  semicircle,  and  floats  in  a  proper 
liquid,  whereby  it  is  nourished  and  enlarged  in  its 
dimensions.  This  liquor  is  of  a  whitish  colour,  of 
the  thickness  of  cream,  and  of  an  insipid  taste  like 
flour  and  water.  Naturalists  are  not  agreed  as  to 
the  origin  and  qualities  of  this  liquid.  Some  have 
supposed  that  it  consists  of  some  generative  matter, 
injected  by  the  working  Bees  into  each  cell,  in  order 
to  give  fecundity  to  the  egg :  but  the  most  probable 
opinion  is,  that  it  is  the  same  with  what  some  writers 
have  called  the  bee-bread  ;  and  that  it  is  a  mixture 
of  water  with  the  juices  of  plants  and  flowers,  col. 
lected  merely  for  the  nutrition  of  the  young  whilst 
they  are  in  dieir  weak  and  helpless  state.  Whaleifer 
■^  the  nature  of  this  aliment,  it  is  certain  that  the 
working  Bees  are  very  industrious  in  supplying  the 
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worms  will)  a  sufficient  quantity  of  iL  TUe  worm  _ 
fed  by  the  working  Bees  for  about  eight  days,  tilf 
one  end  touches  the  other  in  the  form  of  a  ring; 
iind,  when  it  begins  to  feel  itself  uneasy  in  its  first 
jiosture,  it  ceases  to  eat  and  begins  to  unroll  itself, 
thrusting  that  end  forwards  to  the  mouth  of  the  cell 
which  ia  to  be  the  bead.  The  attendant  Bees,  ob- 
serving these  symptoms  of  approaching  transforms 
lion,  desist  from  their  labours  in  carrying  proper 
food,  and  employ  themselves  in  fastening  up  the  ttqi 
of  the  cell  with  a  lid  of  wax,  formed  in  concentric 
circles,  and  in  cherishing  the  brood  and  hastening 
the  birth  by  their  natural  heat.  In  this  concealed 
state  the  worm  extends  itself  at  full  length,  and  pre* 
glares  a  web  of  a  sort  of  silk,  iu  the  manner  of  the 
silkworm.  This  web  forms  a  complete  lining  for 
ihe  cell,  and  affords  a  convenient  receptacle  for  the 
transformation  of  the  worm  into  a  nymph  or  chrysa- 
lis. In  the  space  of  eighteen  or  twenty  days  tbs 
whole  process  of  transformation  is  finished,  and  tbe 
Bee  endeavours  to  discharge  itself  from  confinement 
by  forcing  an  aperture  with  its  teeth  through  the 
covering  of  the  cell.  The  passage  is  gradually  <fi- 
lated  ;  so  that  one  horn  first  appears,  then  the  heac^ 
.ind  afterwards  the  whole  body.  This  is  usually  the 
work  of  three  hours,  and  sometimes  of  half  a.  daj. 
The  Bee,  alter  it  has  disengaged  itself,  stands  on  the 
surface  of  tbe  comb  till  it  has  acquired  its  natunl 
complexion,  and  full  maturity  and  strength,  bo  as  t»i_ 
become  fit  for  labour.  The  rest  of  the  Bees  gather 
round  it  in  this  state,  congratulate  it  on  its  birtfy 
and  offer  it  honey  out  of  their  own  mouths.  The.' 
exuviffi  and  scattered  pieces  of  wax  which  are  left  ia 
the  cell  are  removed  by  the  working  Beea ;  and  Ibe 
matrix  is  no  sooner  cleanseil  and  tit  for  new  fecuib 
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Nation,  but  the  queen  deposits  another  egg  in  il ; 
ich  that  Mr.  Maraldi  says,  he  has  seen  five 
s  produced  in  the  same  cell  in  the  space  of  three 
Dionlba.  The  younfr  Bees  are  easily  distinguished 
from  the  others  by  their  colour;  they  are  gray,  instead 
of  the  yellowish  brown  of  the  common  Bees.  The 
reason  of  this  is,  that  their  body  is  black,  and  the 
hairs  that  g-row  upon  it  are  white,  from  the  mixture 
of  which  seen  t<^ther  results  a  gray ;  but  this  colour 
forms  itself  into  a  brownish  yellow  by  degrees,  the 
rings  of  the  body  becoming  more  brown,  and  the 
hiurs  more  yellow.  The  eggs  from  which  drones 
are  to  proceed  are,  as  already  observed,  laid  in  larger 
cells  than  those  of  the  working  Bees.  The  coverings 
of  these  cells,  when  the  drones  are  in  the  nymph 
state,  are  convex  or  swelling  outward,  whilst  the 
cells  of  the  working  Bees  are  flat  This,  with  the 
privilege  of  leading  idle  effeminate  lives,  and  not 
working  for  the  public  stock,  is  what  distinguishes 
the  drones.  The  Bees  depart  from  their  usual  style 
of  building  wheu  they  are  to  raise  cells  for  bringing 
up  such  maggots  as  are  destined  to  become  queens. 
These  are  of  a  longish  oblong  form,  having  one  end 
bigger  than  the  other,  with  ibeir  exterior  surface  full 
of  little  cavities.  Wax,  which  is  employed  with  so 
geometrical  a  thridiness  in  the  raising  of  hexagonal 
cells,  is  expended  with  profusion  in  the  cell  which 
is  to  be  the  cradle  of  a  royal  maj,^ot.  They  some- 
times fix  it  in  the  middle,  and  at  other  times  on  one 
Bide  of  a  comb.  Several  common  cells  are  sacrificed 
to  serve  as  a  basis  and  support  to  it.  It  is  placed 
almost  perpendicular  to  the  common  cells,  the  largest 
end  being  uppermost.  The  lower  end  is  open  till 
the  season  fur  closing  it  comes,  or  till  the  man^ot  is 
ready  for  transformation.    It  would  be  diOicult  to 
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conceive  how  a  tender  maggot  can  remain  in  a  ceD'1 
turned  bottom  upmost,  if  we  did  not  find  it  buried 
in  it  substance  scaircely  iluid,  and  ir  it  was  not  in' 
ilseir,  at  first,  small  and  light  enough  to  be  suspended 
in  this  clammy  paste.  As  it  grows  it  fills  all  the 
upper  and  larger  port  of  the  cell.  As  soon  as  the 
young  queen  comes  out  of  her  cell,  that  cell  is  de- 
stroyed, and  its  place  is  supplied  by  common  cells; 
but,  as  ihe  foundation  of  the  royal  cell  is  left,  thb 
part  of  the  comb  is  found  thicker  than  any  other.' 
There  are  several  sucb  cells  prepared  ;  for,  if  there 
was  only  one  reared  in  each  hive,  the  swarms  might 
often  want  a  conductress.  Many  accidents  might 
also  destroy  the  Hide  maggot  before  it  becomes  a 
Bee.  It  is,  therefore,  necessary  that  a  number  of 
such  cells  should  be  provided ;  and  accordingly 
there  are  observed  several  young  queens  in  the  bo- 
ginning  of  the  summer,  more  than  one  of  which 
often  takes  flight  when  a  swarm  departs.  A  youn^ 
queen  is  in  a  condition  to  lead  a  swarm,  from  a  bive 
in  which  she  was  bom,  in  four  or  five  days  aft^r  she  ' 
has  appeared  in  it  with  wings.  The  Bees  of  a  swann 
are  in  a  great  hurry  when  they  know  that  their  queen 
is  ready  to  lay.  In  this  case  they  give  their  new 
cells  but  part  of  the  depth  they  are  to  have,  and 
defer  the  Gnishing  of  them  till  they  have  traced  the 
nnmber  of  cells  requisite  for  the  present  lime.  The 
cells  first  made  are  intended  only  for  working  Bees; 
these  being  the  most  necessary. 

Besides  the  instincts  above  mentioned,  Bees  are 
possessed  of  others,  some  of  which  are  equally 
necessary  for  their  preservation  and  happiness. 
They  anxiously  provide  against  the  entrance  of  in-". 
sects  into  the  hive,  by  gluing  up  with  wax  or  pro- 
polis the  smallest  holes  in  it.  Some  stand  assentinels 
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at  Ihe  mouth  of  the  hive,  to  prevent  insects  of  any 
kind  from  getting  in.  But  if  a  snail  or  other  large 
insect  Bhooid  get  in,  notwithstanding  all  resistance, 
they  sting  it  to  death  ;  and  tlien  cover  it  over  with  a 
coat  of  propolis,  to  prevent  the  bad  smell  or  maj^ols 
which  might  proceed  from  the  putrefaction  of  such 
a  lai^e  animid.  Bees  seem  to  he  warned  of  the  ap- 
pearance of  bad  wenlber  by  some  particular  feeling. 
It  sometimes  happens,  even  when  they  are  very 
assiduous  and  busy,  that  they  on  a  sudden  cease 
from  their  work;  not  a  single  Bee  stirs  out;  and 
those  that  are  abroad  hurry  home  in  sucli  prodigious 
crowds,  that  the  doors  of  their  habitations  are  too 
small  to  admit  them.  On  such  occasions,  if  we  look 
ap  to  the  sky,  we  shall  soon  discover  some  of  those 
black  clouds  which  denote  impending  rain.  Whether 
they  see  the  clouds  gathering,  as  some  imagine,  or 
whether  {as  is  more  probable)  they  feel  some  peculiar 
sensation  upon  their  bodies,  is  not  yet  determined; 
bnt  it  is  alleged,  that  no  Bee  is  ever  caught  even  in 
what  we  call  a  sudden  shower,  unless  it  has  been  at 
a  very  great  distance  from  the  hive,  or  has  been 
before  injured  by  some  accident,  or  be  sickly  and 
unable  lo  fly  so  fast  as  the  rest.  Cold  is  very  hurtful 
to  Bees.  To  defend  themselves  against  its  efTecla 
during  a  hard  winter,  they  crowd  together  in  the 
middle  of  the  hive,  and  buzz  about,  and  thereby 
excite  a  warmth,  which  is  often  perceptible  by  laying 
the  hand  upon  the  glass  windows  of  the  hive.  They 
seem  to  understand  one  another  by  the  motions  of 
tfaeir  wings ;  when  the  queen  wants  to  quit  the  hive, 

■  shegives  a  little  buzz;  and  all  the  others  immediately 

■  follow  her  example,  and  retire  along  with  her. 

I         Honey  is  originally  a  juice  digested  in  planti>, 
t    #hich  sweats  through  their  pores,  ajid  chiefly  in 
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their  flowers,  or  is  contained  in  reservoirs  in  which 
nature  stores  it.  The  Bees  sometimes  penetrate  into' 
these  stores,  and  at  other  limes  find  the  liquor  exuded. 
This  they  collect  in  their  stomachs;  so  thai,  when 
loaded  with  it,  they  seem,  to  an  attentive  eye,  to 
come  home  without  any  booty  at  all.  Besides  the 
liquor  already  mentioned,  which  is  obtained  from 
thedowersofplants.anothersubstance,  called  honey- 
dew,  has  been  discovered,  of  which  the  *" 
equally  fond.  From  whiUever  source  the  Bees  have 
collected  their  boney,  the  instant  they  return  home 
they  seek  cells  in  which  they  may  disgorge  and 
deposit  their  loads.  They  have  two  sorts  of  stores;" 
one  of  which  consists  of  honey  laid  up  for  the  winter, 
and  the  other  of  honey  intended  for  accidental  use 
in  case  of  bad  weather,  and  for  such  Bees  as  do  not 
g;o  abroad  in  search  of  it.  Tbeir  method  of  securing 
each  of  these  is  different.  They  have  in  each  cell  s 
thicker  substance,  which  is  placed  over  the  honey  to 
prevent  its  running  out  of  the  cell ;  and  that  sub- 
stance is  raised  gradually  as  the  cell  is  filled,  till  the 
Bees,  finding  that  the  cell  cannot  contain  any  more, 
close  it  with  a  covering  of  was,  not  to  be  opened  till 
times  of  want,  or  during  the  winter. 

The  queen  and  working  Bees  are  armed  with 
stings;  when  the  whole  sting  is  examined  by  a 
microscope  along  with  a  small  needle,  which  has 
received  the  finest  polish  that  human  art  can  give  it, 
the  sting  exhibit  all  over  the  most  beautiful  polish, 
without  the  least  flaw,  blemish,  or  inequality;  while 
the  needle  appears  full  of  holes,  scratches,  and  rug- 
gedness,  like  an  iron  bar  from  a  smith's  forge.  Yet 
this  fine  polished  instrument  is  only  the  sheath  of 
others  still  more  exquisitely  fine  and  curious.  This 
fine  homy  sheath,  or  scabbard,  includes  two  bearded 
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darts.  This  sheath  ends  in  a  sharp  point,  near  the 
extremity  of  which  a  slit  opens,  through  which,  at 
the  time  of  stinging,  the  two  bearded  darts  are  pro- 
truded beyond  the  end  of  the  sheath  :  one  of  these 
is  a  little  longer  than  the  other,  and  fixes  its  beard 
first;  and  the  other  instantly  following,  they  pene- 
trate alternately  deeper  and  deeper,  taking  hold  of 
the  flesh  with  their  beards  or  hooks,  till  the  whole 
sting  is  buried  in  the  flesh ;  and  then  a  venomous 
juice  is  injected  through  the  sheath,  from  a  little 
b^  at  the  root  of  the  sting.  Hence  the  wound  occa^ 
fiions  an  acute  pain  and  swelling  of  the  part,  which 
sometimes  continue  several  days.  These  effects  are 
best  remedied  by  enlarging  the  wound  directly,  to 
give  it  some  discharge.  This  poison  seems  to  owe 
its  mischievous  efficacy  to  certain  pungent  salts. 
Let  a  Bee  he  provoked  to  strike  its  sting  against  a 
plate  of  glass,  and  there  will  be  a  drop  of  the  poison 
discharged,  and  left  upon  the  glass.  This  being 
placed  under  a  double  microscope,  as  the  liquor 
evaporates  the  salt  will  be  seen  to  concentrate,  form- 
ing oblong,  pointed,  clear  crystals.  Mr,  Derham 
counted  on  the  sting  of  a  wasp  eight  beards  on  the 
side  of  each  dart,  somewhat  like  the  beards  of  fish- 
hooks; and  the  same  number  is  to  be  counted  on 
the  darts  of  the  Bee's  sting.  When  these  beards 
are  stuck  deep  in  the  flesh,  if  the  wounded  person 
starts,  or  discomposes  the  See  before  it  can  disengage 
them,  the  sting  is  left  behind  sticking  in  the  wound : 
but  if  he  have  patience  to  stand  quiet,  the  creature 
brings  the  hooks  down  close  to  the  sides  of  the  darts, 
and  withdraws  the  weapons,  in  which  case  the  wound 
is  always  much  less  painful.  The  danger  of  being 
stung  by  Bees  may  be  in  a  great  manner  prevented 
by  a  quiet  composed  behaviour.     A  thousand  Bees 
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wUl  fly  and  buzz  about  a  persou  without  huiting 
him,  if  he  stand  perfectly  still  and  forbear  disturbing 
them  even  when  near  his  face,  in  which  case  he  may 
obserre  them  for  hours  t<^ether  without  danger; 
but  if  he  molests  or  beats  them  away,  he  usually 
suffers  for  it.  It  has  been  affirmed,  that  a  person  is 
in  perfect  safety  in  the  midst  of  myriads  of  Bees,  if 
be  but  carefully  keep  his  moutb  shut,  and  breathe 
gently  through  the  nostrils  only  ;  the  human  breath, 
it  would  seem,  being  peculiarly  offensive  to  their 
delicate  organs:  and,  merely  with  this  precaution, 
the  hives  may  be  turned  up,  and  even  part  of  the 
comb  cut  out,  while  the  Bees  are  at  work. 

When  a  hive  is  become  too  much  crowded  by  the 
addition  of  the  young  brood,  a  part  of  the  Bees 
think  of  finding  themselves  a  more  commodious 
habitation  ;  and  with  that  view  single  out  the  most 
forward  of  the  young  queens.  A  new  swarm  i^ 
therefore,  constantly  composed  of  one  queen  at  leasts 
and  of  several  thousand  working  Bees,  as  well  as  of 
some  hundreds  of  drones.  The  working  Bees  are 
some  old,  some  young.  Scarce  has  the  colony  ar- 
rived at  its  new  habitation,  when  the  working  Bees 
labour  with  the  utmost  diligence  to  procure  mala- 
rials  for  food  and  building.  Their  principal  aim  is 
not  only  to  have  cells  in  which  they  may  deposit- 
-  their  honey,  but  a  stronger  motive  seema  to  animate. 
them;  they  seem  to  know  that  their  queen  is  iB; 
haste  to  lay  her  eg^.  Their  industry  is  such,  thA 
in  twenty-four  hours  they  will  have  made  comb4 
twenty  inches  long,  and  wide  in  proportion.  Tb^ 
make  more  wax  during  the  first  fortnight,  if  tb^ 
season  is  favourable,  than  tbey  do  during^  all  A(f 
rest  of  the  year.  Other  Bees  are  at  the  same  til  "" 
busy  in  stopping  all  the  holes  and  crevices  they 
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r  In  the  new  hive,  in  order  to  guard  against  the  en- 
trance of  insects  which  covet  their  honey,  their  wax, 
or  themselves;  and  also  to  exclude  the  cold  air;  for 
it  is  indispensably  necessary  that  they  he  lodged 
warm.  When  the  Bees  first  settle  in  swarming; 
indeed,  when  they  at  any  time  rest  themselves,  there 
is  something  very  particular  in  the  method  of  taking 
their  repose.  It  is  done  by  collecting  themselves  in 
a  heap,  and  hanging  to  each  other  by  their  feet. 
They  sometimes  extend  these  heaps  to  a  considerable 
length.  It  would  seem  probable  to  us,  that  the  Bees 
from  which  the  others  bang  must  have  a  considerable 
weight  suspended  to  them.  AU  that  can  be  said  is, 
that  the  Bees  must  find  ibis  to  be  a  situation  agree- 
able to  themselves.  They,  perhaps,  have  a  method 
of  distending  themselves  with  the  air,  thereby  to 
lessen  their  specific  gravity ;  as  fishes  do,  to  alter 
their  gravity  compared  with  water.  When  a  swarm 
divides  into  two  or  more  bands,  which  settle  sepa- 
rately, this  division  is  a  sure  sign  that  there  are  two 
or  more  queens  among  them.  One  of  these  clusters 
ia  generally  larger  than  the  other.  The  Bees  of  the 
smaller  cluster,  or  clusters,  delach  themselves  by 
little  and  little,  till  at  last  the  whole,  together  with 
the  queen  or  (jueens,  unite  with  the  laig^r  cluster. 
As  soon  as  the  Bees  are  settleil,  the  supernumerary 
queen,  or  queens,  must  be  sacrificed  to  the  peace 
and  tranquillity  of  the  hive.  This  execution  gene- 
rally raises  a  considerable  commodon  in  the  hive; 
and  several  other  Bees,  as  well  as  the  queen  or 
queens,  lose  their  lives.  Their  bodies  may  he  ob- 
served on  the  ground  near  the  hive.  The  queen 
that  is  chosen  is  of  a  more  reddish  colour  than  those 
which  are  destroyed ;  so  that  fruitfulness  seems  to 
be  a  great  motive  of  preference  in  Bees;  for  thi 
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nearer  they  are  to  the  time  of  laying  their  Bgge,  the 
bigger,  redder,  and  more  shining  are  their  bodies. 

Tbe  balls  which  we  see  attached  to  the  legs  of 
Bees  returning  to  the  hives,  are  not  wax,  but  a  pow- 
der collected  from  the  stamina  of  flowers,  not  yet 
bronght  to  the  state  of  wax.  The  substance  of  these 
balls,  healed  in  any  vessel,  does  not  melt  as  wax 
would  do,  but  becomes  dry,  and  hardens ;  it  may 
even  be  reduced  to  a  coal.  If  thrown  into  water 
it  will  sink,  whereas  wax  swims.  To  reduce  this 
Grade  substance  into  wax,  it  must  first  be  digested 
in  tbe  body  of  the  Bee.  Every  Bee,. when  it  leaves 
the  hive  to  collect  this  precious  store,  enters  into 
the  cup  of  the  flower,  particularly  such  as  seem 
chalked  with  the  greatest  quantity  of  this  yellow 
farina.  As  the  animal's  body  is  covered  over  with 
hair,  it  rolls  itself  within  the  flower,  and  quickly 
becomes  quite  covered  with  the  dust,  which  it  soon 
after  brushes  off  with  its  two  hind  legs,  and  kueads 
it  into  two  little  balls.  In  the  thighs  of  the  hinder 
legs  there  are  two  cavities  edged  with  hair;  and  hilo 
these,  as  into  a  basket,  the  animal  sticks  its  pellets. 
Thus  employed,  the  Bee  flits  from  flower  to  flower, 
increasing  its  store,  and  adding  to  its  stock  of  wax, 
until  the  ball  on  each  thigh  becomes  as  big  as  a 
grain  of  pepper ;  by  this  time  having  got  a  sufficient 
load,  it  returns,  making  the  best  of  ils  way  to  the 
hive.  Afler  tbe  Bees  have  brought  home  this  crude 
substance,  they  eat  it  by  degrees ;  or,  at  other  times, 
three  or  four  Bees  come  and  ease  the  loaded  Bee,  by 
eating  each  of  them  a  share,  the  loaded  Bee  giving 
them  a  hint  so  to  do.  Hunger  is  not  the  motive  of 
their  thus  eating  the  bolts  of  waxy  matter,  especially 
when  a  swarm  is  first  hived ;  but  it  is  their  desire 
to  provide  a  speedy  supply  of  real  wax  for  making 
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Uie  combs.  At  oUier  times,  when  (here  is  no  iname- 
diale  want  of  wax,  the  Bees  lay  this  matter  up  in 
repositories  to  keep  it  in  store.  When  this  waxy 
matter  is  swallowed,  it  is  by  the  digestive  powers  of 
the  Bee  converted  into  real  wax,  which  the  Bees 
again  di^o:^  as  they  work  it  up  into  combs ;  for  it 
is  only  while  thus  sofl  and  pliant  from  the  stomach, 
that  they  can  fabricate  it  propedy.  That  the  wax 
thus  employed  is  taken  from  their  stotnach,  appears 
from  their  making  a  considerable  quantity  of  comb 
soon  after  they  are  hived,  and  even  on  any  tree  or 
fihrub  where  they  have  rested  but  a  short  while  before 
their  being  hived;  though  no  balU  were  visible  on 
their  legs,  excepting'  those  of  a  few  which  may  be 
just  returned  from  the  field.  This  is  farther  con- 
firmed by  what  happened  in  a  swarm  newly  hived; 
for  two  days  together,  from  the  time  of  their  quitting 
their  former  home,  it  rained  constantly,  insomuch 
that  not  one  Bee  was  able  to  slir  out  during  that 
time;  yet,  at  the  end  of  two  days,  they  had  made  a 
comb  fifteen  or  sixteen  inches  long,  and  thick  in 
proportion.  The  crude  wax,  when  brought  home 
by  the  Bees,  is  often  of  as  different  colours  as  are 
the  flowers  from  which  it  is  collected ;  but  the  new 
comhs  are  always  of  a  white  colour,  which  is  after- 
wards changed  only  by  the  impurities  arising  from 
the  steam,  &c.  of  the  Bees.  Bees  collect  crude  wax 
also  for  food  ;  for,  if  this  was  not  the  case,  there 
would  he  no  want  of  wax  after  the  combs  are  mode ; 
but  they  are  observed,  even  in  old  hives,  to  return 
in  great  numbers  loaded  with  such  matter,  which  is 
deposited  in  particular  cells,  and  is  known  by  the 
name  of  bee-bread. 

Their  oigans  of  nutrition,  or  those  by  which  they 
collect  and  appropriate  food,  are  extremely  complex 
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comprising  instrumeats  ailapted  to  the  reception  of 
lirguid,  as  well  as  ihose  filled  for  the  division  of  solid 
aliments.  For  the  former  purpose  they  are  provided, 
in  common  with  &U  hymenopieroua  insects,  nilh  a 
long  and  flexible  proboscis  or  trunk,  which  may  be 
considered  as  a  lengthened  tongue,  though,  strictly 
speaking,  it  is  formed  by  a  prolongution  of  the  under 
lip.  It  is  not  tubular,  as  Swammerdoin  had  sup- 
posed, but  solid  throughout;  and  the  minute  depres- 
sion at  its  extremity  is  not  the  aperture  of  any  canal 
through  which  liquids  can  be  absorbed.  Curier,  in 
his  Lemons  d'Anatomie  Comparee,  has  not  marked 
this  distinguishing  feature  in  the  proboscis  of  the 
Bee,  but  speaks  of  it  in  common  with  tbe  tubular 
trunks  of  ihe  other  hymenoplera,  and  describes  its 
aperture  as  being  situated  in  tbe  lower  part.  But 
Reaumur  has  very  satisfactorily  shown,  that  the 
trunk  of  the  Bee  performs  stricUy  the  office  of  a 
tongue,  and  not  that  of  a.  tube  for  suction ;  for  when 
it  takes  up  honey  or  other  fluid  aliment,  the  under 
or  the  upper  surfaces  are  more  immediately  applied 
to  it,  and  rolled  from  side  to  side,  and  the  Bee  thus 
licks  up  what  adheres  to  it,  while  the  extremity  of 
the  trunk  is  frequentlynot  applied  at  all  to  the  sub- 
stance taken  up.  The  trunk  is  supported  on  a  pedicle 
which  admits  of  being  bent  back,  or  propelled  for- 
wards, and  thus  can  retract  or  stretch  out  the  trunk 
to  a  considerable  extent.  Protection  is  given  to  it  by 
a  double  sheath ;  the  external  consisting  of  two 
scales  furnished  by  the  expansion  of  one  of  the 
portions  of  the  labial  palpi,  and  the  internal  formed 
by  the  prolongation  of  the  two  external  portions  of 
the  jaw.  The  whole  member  thus  consists  of  five 
principal  parts,  on  which  account  Fabricius  termed  ' 
it  lingua  quinquefida. 
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'or  the  purpose  of  dividing  solid  mnlerials,  ihe 
fiiouth  is  fumisfaed  with  two  strong  mandibles  and 
four  palpi,  of  great  use  in  enabling  the  insect  to 
seize  and  break  down  hard  substances.  In  the 
■working  Bee  these  ai-e  of  larger  dimensions  than  in 
the  other  kinds.  I'he  teeth  are  two  in  number,  and 
have  the  form  of  concave  scales  with  sharp  edges ; 
they  are  fixed  to  the  ends  of  the  jaws,  and  play  hori- 
zontally 08  in  other  insects.  Reaumur  describes  and 
delineates  a  large  aperture  above  the  root  of  the  pro- 
boscis, which  is  so  surrounded  with  fleshy  parts  as 
not  to  be  readily  seen,  unless  the  proboscis  be  ex- 
tended and  hent  downwards.  This  he  considers  as 
the  mouth  or  orifice  of  the  gullet;  on  the  upper  side 
of  which,  and  opposite  to  the  root  of  the  proboscis, 
a  small  fleshy  and  pointed  oi^an  is  seen,  which  he 
regards  as  the  tongue,  assisting  in  the  deglutition  of 
the  food.  Through  this  orifice,  it  is  presumed,  all 
the  aliment,  whether  liquid  or  solid,  passes;  the 
(farmer  being  conveyed  to  it  by  the  trunk,  which,  by 
■its  contractile  power,  presses  forward  the  fluids  it 
lias  collected  between  itself  and  the  iimer  sheath, 
^d  the  latter  being  received  directly  afler  its  com- 
tninntion  by  the  teeth,  behind  which  it  is  situated. 
Latreille,  however,  whose  authority  is  great  on  a 
point  of  this  nature,  thinks  that  Reaumur  has  de- 
ceived himself  with  regard  to  such  an  aperture,  and 
-disbelieves  its  existence.  He  conceives  Ihat  the  food 
'  simply  passes  on  by  the  sides  of  the  tongue,  finding 
•its  way  from  thence  into  the  (Esophagus,  and  so  on 
to  ihe  stomach. 

The  Bee  has  two  stomachs ;  the  first  a  large  trans- 
■parent  membranous  bag,  pointed  in  front,  and  swell- 
ing  out  into  two  pouches  behind.  It  performs  an 
ofiice,  in  some  respects,  ana!<^us  to  that  of  the  crop 
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in  birds ;  for  it  receives,  and  retains  for  a  time,  the 
fluid  of  the  nectarea,  which  does  not  appear  to  differ 
in  any  respect  from  honey.  Mr.  Hunter  observes, 
that,  whatever  time  the  contents  of  this  reservoir  may 
be  retained,  he  never  found  them  altered,  so  as  to 
give  the  idea  of  digestion  having  taken  place.  The 
coats  of  this  reservoir  are  muscular,  by  which  means 
it  is  capable  of  throwing  up  the  honey  into  the 
mouth,  so  that  it  is  regurgitated  into  the  honey  cells, 
or  imparted  to  other  Bees.  None  of  it  ever  passes 
out  from  the  extremity  of  the  trunk,  as  Swammerdam 
had  believed.  For  the  purpose  of  digestion  a  second 
stomach  is  provided,  which  takes  its  origin  from  the 
middle  of  the  two  posterior  lobes  of  the  former,  and 
is  of  a  lengthened  cylindrical  shape.  Its  communi- 
cation with  the  intestine  is  not  direct,  but  takes  place 
by  a  projecting  or  inverted  pylorus,  thickest  at  its 
most  projecting  part,  with  a  very  small  opening  in 
the  centre,  of  a  peculiar  construction.  This  inward 
projecting  part  is  easily  seen  through  the  coats  of 
the  reservoir,  especially  if  full  of  honey.  A  similar 
kind  of  structure  takes  place  at  the  communication 
of  the  first  with  the  second  stomachs,  and,  having 
the  properties  of  a  valve,  must  effectually  prevent 
all  regurgitation  from  the  latter  into  the  former. 

The  physiology  of  their  external  senses,  though 
a  subject  of  the  long-continued  observation  of  natu- 
ralists, is  very  imperfectly  understood.  They  possess, 
it  is  clear,  organs  appropriated  to  unknown  kinds  of 
impressions,  and  which  must  open  to  them  avenues 
to  knowledge  of  various  kinds,  to  which  we  must  be 
ever  total  strangei-s.  Who  will  compare  our  ther- 
mometers, electroscopes,  or  hygrometers,  however 
elaborately  constructed,  with  those  refined  instru- 
ments with  which  the  lower  classes,  and  particularly 
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,  appear  to  be  so  liberally  provided?  Tlie 
anlennie,  so  uniTersally  met  with  in  this  class  of 
aoimals,  are  doubtless  organs  of  the  greulest  im- 
portance in  conveying  impressions  from  wtlboul. 
Their  continual  motion,  the  constant  use  which  is 
made  of  them  in  examining  objects,  the  total  de- 
rangement in  the  instincts  of  those  insects  which 
bave  been  deprived  of  them,  point  ihem  out  as  exqui- 
site organs  of  more  than  one  sense.  Toimpressions 
of  touch,  arising  from  the  immediate  contact  of 
bodies,  they  are  highly  sensible ;  but  their  motions 
evidently  show  that  they  are  atfecled  by  distant 
objects.  They  are  no  doubt  alive  to  all  the  tremulous 
Biotions  of  the  air,  and  probably  communicate  per- 

.  eeptiona  of  its  other  qualities.  Eicceedingly  flexible 
in  every  direction,  they  can  readily  embrace  the 
outline  of  any  body  that  tiie  Bee  wishes  to  examine, 
however  small  ils  diameter,  and  follow  all  its  move- 
ments. It  is  by  means  of  these  instruments  that 
ttie  Bee  is  enabled  to  execute  so  many  works  in  (he 
interior  of  the  hive,  from  which  the  light  must  be 
totally  excluded  j    and,  aided   by  them,  it  builds 

.  combs,  pours  honey  into  its  m^;azines,  feeds  the 
luvffi,  and  ministers  to  all  those  wants  which  it  dis- 
covers and  judges  of  solely  by  this  species  of  touch. 
The  antennffi  are  also  the  principal  means  of  mutual 

'  communication,  and  constitute  a  sort  of  language 
wbich  appears  to  be  susceptible  of  a  great  variety 

'  «f  modifications,  and  of  supplying  every  species  of 
infonnation.  It  is  in  this  way  they  satisfy  them- 
selves of  the  presence  of  their  queen,  or  communicate 
'Ae  alarming  intelligence  of  her  absence.  On  many 
•occasions,  the  sense  residing  in  the  antennm  appears 
0  be  supplementary  to  that  of  vision,  which  in  Bees 
%  less  perfect  at  night  than  in  many  larger  ftnimal>i. 
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During  the  night,  therefore,  they  are  chiefly  guided  ia 
their  movements  by  this  sense.  It  is  singular  to  ob- 
serve by  moonlight  the  mode  in  which  Bees  guard 
the  entrance  of  the  hive  against  the  intrusion  of  moths 
which  flutter  in  the  neighbourhood.  As  vigilant 
sentinels  they  extend  their  antennae  at  this  time  to 
the  utmost,  moving  them  alternately  to  the  right 
and  to  the  left.  Woe  to  the  unfortunate  moth  that 
comes  within  their  reach.  The  moths  adroitly  en- 
deavour to  avoid  the  slightest  contact^and  to  insinuate 
themselves  between  the  Bees  so  as  to  get  unperceived 
into  the  hive,  where  they  riot  upon  the  honey.  In 
full  daylight  Bees  appear  to  enjoy  the  sense  of  vision 
in  great  perfection.  They  will  recognise  their  own 
habitations  from  a  great  distance,  and  distinguish 
them  at  once  from  many  others.  On  quitting  the 
hive  it  flies  towards  the  field  which  is  most  in  flower; 
and,  as  soon  as  it  has  determined  on  its  course,  it 
takes  as  direct  a  line  as  a  ball  issuing  from  a  musket. 
When  it  has  collected  sufficient  provision,  it  rises  in 
the  air  to  discover  its  hive,  and  then  darts  forward 
with  the  velocity  of  an  arrow,  and  with  unerring 
precision  in  its  aim.  Their  perceptions  of  heat  and 
cold,  generally  referred  to  the  sense  of  touch,  appear 
to  be  extremely  delicate.  In  several  experiments  of 
Huber's,  the  influence  of  the  rays  of  the  sun  excited 
them  to  a  vigorous  action  of  the  wings.  It  is  well 
known  that  great  cold  reduces  them  to  a  state  of 
torpor,  and  inferior  degrees  of  it  are  evidently  un- 
pleasant to  them.  By  their  conduct  they  show  that 
they  are  sensible  of  alterations  in  the  weather  for 
some  time  before  we  can  perceive  them.  Sometimes, 
as  we  have  before  mentioned,  all  the  working  Bees 
that  are  abroad  hurry  home ;  while  we,  in  the  mean 
time,  can  distinguish  no  alteration  in  the  state  of 
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the  atmosphere.  Huber  supposes  that  it  is  the 
rapid  diminulion  of  light  thnt  alarms  them-  for  if 
the  sky  he  uniformly  overcast,  they  proceed  on  their 
excursions,  and  even  the  first  drops  of  a.  soft  shower 
do  not  make  them  return  with  any  great  precipi- 

Their  laste  is  rather  singularly  the  most  imperfect 
of  their  senses.  They  exert  hardly  any  discrimina- 
tion in  the  collection  of  honey,  being  not  repelled  by 
the  scent  or  flavour  of  such  flowers  as  are  extremely 
offensive  to  our  organs,  and  not  scrupling  to  derive 
supplies  from  such  as  are  highly  poisonous.  The 
qualities  of  honey  are,  indeed,  observed  to  vary 
much,  according  to  the  particular  situation  from 
which  it  is  obtained.  The  most  stagnant  and  putrid 
waters  are  resorted  to  by  Bees  with  the  same  avidity 
as  the  purest;  and  in  the  selection  of  flowers  they 
are  guided  by  the  quantity  of  honey  they  expect  to 
meet  with,  and  in  no  respect  by  its  quality.  When 
the  scythe  has  cut  down  all  the  flowers  which  before 
yielded  them  a  plentiful  supply,  they  discontinue 
tfaeir  excursions,  although  the  weather  be  in  alt  re- 
spects propitious.  Their  smell  must  therefore  enable 
them  lo  discover  the  presence  of  honey  at  great  dis- 
tances. Direct  experiment  has  indeed  proved  this 
to  be  the  case.  Mr.  Huber  found  that  they  pro- 
ceeded immediately  towards  boxes  which  contained 
honey  concealed  from  their  view ;  and  such  in  fact 
is  the  situation  of  the  fluid  of  the  nectarea  in  flowers. 
Some  odours,  especially  the  fumes  of  tobacco,  and 
indeed  all  kinds  of  smoke,  are  highly  obnoxious  to 
them :  this  is  the  case  also  with  the  smell  of  oil  of 
turpentine,alcohol,ammonia,the  nitric  and  muriatic 
acids,  and  several  other  volatile  chemical  agents; 
upon  receiving  the  impressions  of  which,  they  im- 
A  a2 
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mediately  set  about  ventilating  themselves.  But 
nothing  excites  their  displeasure  in  a  greater  degree 
than  the  breath  of  a  spectator ;  as  soon  as  they  feel 
which,  they  show  signs  of  anger,  and  prepare  to 
revenge  it  as  an  insult.  The  odour  of  the  poison  of 
their  sting  produces  similar  effects,  exciting  them  to 
immediate  rage  and  hostility. 

It  is  sufficiently  clear  that  many  insects  possess 
the  power  of  smell,  yet  the  particular  organ  of  this 
sense  has  never  been  ascertained.  Various  opinions 
have  been  supported  more  by  arguments  drawn  from 
the  analogy  of  what  happens  in  other  classes  of  ani- 
mals thap  by  any  direct  experiments  on  insects 
themselves.  We  know  that  in  all  animals  respiring 
by  means  of  lungs,  the  organs  of  smell  are  placed  at 
the  entrance  of  the  passages  of  the  air ;  and  it  has 
often  been  concluded  that,  in  like  manner,  the  stig. 
mata,  or  the  orifices  of  the  air-tubes,  were  the  seat  of 
this  sense  in  insects.  By  others  the  antennae  have 
been  assigned  as  the  organs  through  which  these 
impressions  are  conveyed  to  the  sensorium.  The 
experiments  of  Huber  have  proved  that  neither  of 
these  opinions  is  correct;  and  have  satisfactorily 
shown  that  in  the  Bee  this  sense  resides  in  the  mouth 
itself,  or  in  its  immediate  vicinity.  Here  indeed 
would  be  its  proper  station,  if  this  faculty  be  in- 
tended, as  we  may  reasonably  suppose  it  to  be,  to 
apprize  the  individual  of  the  qualities  of  the  food 
prior  to  its  being  eaten.  When  the  mouth  of  a  Bee 
was  plugged  up  with  paste,  which  was  allowed  to 
dry  before  the  insect  was  set  at  liberty,  it  remained 
quite  insensible  to  the  same  odours  at  which  it  had 
before  manifested  the  strongest  repugnance. 

Bees,  it  is  generally  supposed,  possess  the  sense 
of  hearing ;  but  the  evidence  is  by  no  means  con- 
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'ClaaiTe;  for  we  find  that  thtsy  are  noviayv  disturbed 
by  a  loud  clap  of  thunder,  or  by  the  report  of  u  gun, 
or  any  other  noises  tfaat  may  happen  to  arise  around 
them.  It  is,  however,  certain  thai  they  are  capable 
of  emitting  a  variety  of  sounds,  which  appear  ex. 
pressive  of  anger,  fear,  satiafoction,  and  other  paM- 
Bions,  and  it  would  seem  that  they  are  even  capable 
lunicating  certain  emotions  to  one  another 
in  this  manner.  Huber  observed  that  the  queens, 
doring-  their  captivity,  sent  forth  a  peculiar  sound, 
which  he  supposes  to  be  a  note  of  lamentation.  A 
^rtain  cry,  or  humming  nuit<e  from  the  queen,  also 
strikes  with  sudden  consternation  all  the  Bees  in  the 
Hunter  has  noticed  a  number  of  modulations 
of  sound  emitted  by  Bees  under  different  circum- 
stances, and  has  instituted  an  inquiry  concerning 
;ans  employed  by  them  in  producing  these 
1,  for  an  account  of  which  see  his  paper  in  the 
Philosophical  Transactions. 

Buffon  refuses  to  allow  Bees  any  portion  of  intel- 
ligence, and  contends  that  the  actions  we  behold, 
faowever  admirably  they  are  directed  to  certain  ends, 
;ly  the  results  of  their  peculiar  me- 
chanism. Other  philosophers,  such  as  Reaumur, 
gone  into  the  opposite  extreme,  and  have  con- 
■idered  them  as  endued  with  extraordinary  wisdom 
and  foresight,  animated  by  a  disinterested  patriotism, 
and  a  variety  of  moral  and  intellectual  qualities  of 
liigh  order.  The  truth,  no  doubt,  lies  between  these 
'^pinions.  It  appeitrs  that  Bees  possess  the  faculty 
vf  recoUecling  circumstances  and  objects  at  a  distant 
AKriod.  "  In  autumn,"  saya  Huber,  "  honey  had 
ioeen  placed  in  a  window,  where  the  Bees  resorted  to 
multitudes.  It  was  removed,  and  the  shultent 
.^Ipaed  during  winter;  but  when  opened  again  on 
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the  return  of  spring,  the  Bees  came  back,  though  no 
honey  remained :  undoubtedly  they  remembered  it; 
therefore  an  interval  of  several  weeks  did  not  ob- 
literate  the  impression  they  had  received/' 

On  the  subject  of  their  fecundation  Linnseus  seems 
originally  to  have  su^ested  the  right  idea ;  i.  e.  that 
after  all  that  has  been  said  respecting  its  similarity 
to  that  of  fishes,  an  actual  union  takes  place  be- 
tween the  queen  and  the  drones.  He  seems  also  to 
have  suspected  that  this  union  proved  fatal  to  the 
latter.  This  opinion  has  in  both  points  been  now 
verified.  In  numerous  experiments  made  by  Huber 
during  the  years  1787  and  1788,  he  found  that  the 
young  queens  are  never  impregnated  so  long  as  they 
remain  in  the  interior  of  the  hive :  if  confined  within 
its  walls  they  continue  barren,  though  amidst  a  se- 
raglio of  males.  To  receive  the  approaches  of  the 
male  the  queen  soars  high  in  the  air,  choosing  that 
time  of  day  when  the  heat  has  induced  the  drones 
to  issue  from  the  hive ;  and  love  is  now  ascertained 
to  be  the  motive  of  the  only  distant  journey  which 
a  young  queen  ever  makes.  From  this  excursion 
she  returns  in  the  space  of  about  half  an  hour,  with 
the  most  evident  marks  of  fecundation.  The  most 
complete  proof  of  these  facts  is  afforded  by  the  detail 
of  a  number  of  concurring  experiments.  It  is  curious 
that  Bonner  should  have  remarked  those  aerial  ex- 
cursions of  the  young  queens,  without  ever  suspect- 
ing their  r^al  object,  or  observing  the  marks  of 
fecundation  upon  their  return  to  the  hive.  M.  Hu- 
ber also  assigns  a  cause  for  the  existence  of  such  a 
great  number  of  males.  As  the  queen  is  obliged  to 
traverse  the  expanse  of  the  atmosphere,  he  observes, 
it  is  requisite  the  males  should  be  numerous,  that 
she  may  have  the  chance  of  meeting  some  one  of 
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them.  But  the  reason  why  impregnation  cannot  be 
occomplisbed  wilhiu  the  hive  has  not  yet  been  ascer- 
tained ;  nor  is  the  cause  here  assigned  for  the  great 
number  of  males  quite  satisfactory. 

M.  Huber  also  states  his  accidental  discovery  of 
the  very  singular  and  unexpected  consequences 
which  follow  from  retarding  the  impregnation  of 
the  queen  Bee  beyond  the  twentieth  or  twenty-6rst 
day  of  her  life.  In  the  natural  order  of  things,  or 
when  impregnation  is  not  retarded,  the  queen  begins 
to  lay  the  e^s  of  workers  forty-six  hours  after  her 
intercourse  with  the  male,  and  sfae  continues  Air  the 
subsequent  eleven  months  to  lay  none  but  these; 
and  it  is  only  after  this  period,  that  a  considerable 
and  uninterrupted  laying  of  the  eg^  of  drones  com- 
mences. When,  on  the  contrary,  impregnation  ia 
retarded  al^er  the  twentieth  day,  the  queen  l>egins, 
Ixom  the  forty-sixth  hour,  to  lay  the  eggs  of  drones; 
and  she  lays  no  other  kind  during  her  whole  life. 
A  single  interview  with  the  male  appears  sufficient, 
according  to  this  writer,  for  fecuudifying  the  whole 
eggs  that  a  queen  will  lay  in  the  course  of  at  least 
two  years, 

A  queen,  in  ordinary  circumstances,  lays  about 
three  thousand  eggs  in  the  space  of  two  months, 
which  is  at  the  rate  of  fifty  a  day.  It  was  not  cor- 
rectly ascertained  whether  the  queens,  witose  im- 
pregnation was  retarded,  laid  a  number  of  drone 
e^gs  corresponding  to  the  whole  number  of  eggs, 
both  of  workers  and  drones,  which  they  ought  tu 
have  deposited ;  hut  it  is  certain  that  they  laid  a 
greater  number  of  drone  eggs  than  they  ought  natu- 
raUy  to  have  done.  The  hives  in  which  only  drones 
were  produced,  always  failed;  and,  indeed,  gene- 
rally broke  up  before  the  queens  had  done  laying; 
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for,  after  the  lapse  of  some  time,  the  workers  finding 
themselves  overwhelmed  with  drcMies,  "  fruges  con- 
sumere  nati/'  and  receiving  no  increase  of  tEeir  own 
number,  abandoned  the  hive,  and  at  the  same  time 
dispatched  their  unfortunate  sovereign. 

In  the  course  of  additional  experiments,  some 
other  curious  points  in  the  natural  history  of  the 
Bee  were  accidentally  illustrated.  Thus  a  queen, 
twenty-seven  days  old,  having  been  impr^^ated  on 
the  31st  of  October,  did  not  begin  to  lay  at  the  ex- 
piration of  forty-six  hours,  apparently  on  account  of 
the  weather  having,  in  the  mean  time,  become  ex- 
tremely cold.  She  was  confined  in  a  hive  all  the 
winter ;  and,  on  the  4th  of  April  ensuing,  prodigious 
numbers  both  of  larvae  and  pupae  were  found ;  and 
all  of  them  produced  drones. 

M.  Huber  had  also  an  opportunity  of  correcting 
those  naturalists  who  maintain,  that  the  working 
Bees  are  charged  with  the  task  of  conveying  into 
proper  cells  such  eggs  as  may  be  misplaced  by  the 
queen.  He  put  a  queen,  who  was  ready  to  lay 
workers'  eggs,  into  a  prepared  hive,  which  contained 
only  the  cells  of  drones,  but  which  communicated 
by  a  narrow  tube,  sufiicient  to  permit  workers  to 
pass,  but  too  small  for  the  queen,  with  another  hive, 
which  contained  plenty  of  the  cells  of  workers.  The 
queen,  taught  by  nature  the  kind  of  eggs  she  was 
about  to  lay,  searched  about  for  suitable  cells ;  but, 
finding  none,  she  chose  rather  to  drop  her  eggs  at 
random,  than  place  those  of  workers  in  the  cells  of 
drones.  The  eggs,  thus  dropped,  soon  disappeared ; 
and  careless  observers  might  have  concluded  that 
they  were  carried  off  by  the  workers  to  the  proper 
cells ;  but  none  were  to  be  seen  there ;  and  the  au- 
thor soon  ascertained  that  they  were  really  eaten  up 
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by  the  vorkers.     Thus  it  was  proved,  thai  ihe  care 

of  depositing  properly  the  respective  kinds  of  eg^ 
is  left  entirely  to  the  instinct  of  the  queen,  and  thai 
the  workers  running  off  with  misplaced  e^a,  in 
order  to  devour  ihem,  has  been  mistaken  for  their 
tenderly  conveying  them  to  the  right  cells. 

The  working  Beea  had  for  ages  been  considered 
as  entirely  destitute  of  sex;  and  hence,  in  ihe  writ- 
ings of  many  authors,  they  are  denominated  neuters. 
From  the  experiments  of  Schirach  and  of  Huber,  it 
seems  now  to  be  clearly  ascertained  that  (he  workers 
are  really  of  the  female  sex ;  but  that  the  organs  of 
generation  are  small  and  imperfect,  being  capable, 
however,  of  developemenl,  if  the  larvs  he  fed  with 
royal  jelly. 

M.  Huber  con6rm8  the  curious  discovery  of 
M.  Schirach,  that  when  Bees  are  by  any  accident 
deprived  of  their  queen,  they  have  the  power  of  se- 
lecting one  or  two  grubs  of  workers,  and  of  convert- 
ing them  into  queens. 

M.  Huber  next  relates  some  experiments  which 
confirm  the  singular  discovery  of  M.  Riems,  con- 
cerning ihe  existence,  occasionally,  of  common 
working  Bees  that  are  capable  of  laying  eggs; 
which,  we  may  remark,  Is  certainly  a  most  con- 
Tincing  proof  of  their  being  of  ihe  female  sex. 

The  origin  of  these  supplementary  queens,  as  they 
may  be  called.  Is  accounted  for,  from  their  having 
passed  the  vermicular  stale  in  cells  contiguous  to  the 
royal  ones;  and  from  their  having,  at  an  advanced 
period,  devoured  some  portion  of  the  stimulating 
jelly  which  was  destined  for  the  nourishment  of  the 
royal  brood.  They  are  objects  of  jealousy  and  ani- 
mosity to  the  queen  Bee;  but  how  they  become  im- 
precated has  not  been  ascertained.     It  has  no), 
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indeed,  been  directly  ascertained  that  all '  fertile 
workers  proceed  from  larvsB  that  have  received  por- 
tions of  the  royal  food ;  but  M.  Huber  observed  that 
they  were  uniformly  such  as  had  passed  the  vermi- 
cular state  in  cells  contiguous  to  the  royal  ones. 
"  The  Bees,"  he  remarks,  "  in  their  course  thither, 
will  pass  in  numbers  over  them,  stop,  and  drop  some 
portion  of  the  jelly  destined  for  the  royal  larvae." 
This  reasoning,  though  not  conclusive,  is  plausible. 
The  result  is  so  uniform,  that  M.  Huber  says,  he 
can,  whenever  he  pleases,  produce  fertile  workers  in 
his  hives. 

When  a  supernumerary  queen  is  produced,  or 
introduced  into  a  hive  in  the  course  of  experiment, 
either  she  or  the  rightful  owner  soon  perishes.  The 
German  naturalists,  Schirach  and  Riems,  imagined 
that  the  working  Bees  assailed  the  stranger  and 
stung  her  to  death.  Reaumur  considered  it  as 
more  probable,  that  the  sceptre  was  made  to  depend 
on  the  issue  of  a  single  combat  between  the  claim- 
ants ;  and  this  conjecture  is  verified  by  the  observa- 
tions  of  Huber.  The  same  hostility  towards  rivals, 
and  destructive  vengeance  against  royal  cells,  ani- 
mates all  queens,  whether  they  be  virgins,  or  in  a 
state  of  impregnation,  or  the  mothers  of  numerous 
broods.  The  working  Bees,  it  may  here  be  remarked, 
remain  quiet  spectators  of  the  destruction,  by  the 
first  hatched  queen,  of  the  remaining  royal  cells; 
they  approach  only  to  share  in  the  plunder  presented 
by  their  havoc-making  mistress,  greedily  devouring 
any  food  found  at  the  bottom  of  the  cells,  and  even 
sucking  the  fluid  from  the  abdomen  of  the  nymphs 
before  they  toss  out  the  carcasses.  The  following 
fact,  connected  with  this  subject,  is  one  of  the  most 
curious  perhaps  in  the  whole  history  of  this  wonder- 
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ful  insect :  whenever  the  workers  percei?e  that  there 
are  two  rival  queens  in  the  hive,  numbers  of  them 
crowd  around  each  :  ihey  seem  to  be  perfectly  aware 
of  the  approaching  deadly  conflict,  and  willing  to 
prompt  their  amazonian  chieftains  to  the  bailie; 
for.  as  oilen  as  the  queens  show  a  disinclination  to 
fight,  or  seem  inclined  to  recede  from  each  other,  or 
to  fly  off,  the  Bees  immediately  surround  and  detain 
them ;  but  when  either  combatant  shows  a  dispo- 
sition to  approach  her  anti^onist,  all  the  Bees  form- 
ing the  clusters  iuslantly  give  way  lo  allow  her  full 
liberty  for  the  attack.  Jt  seems  strange  that  those 
Bees  who  in  general  show  so  much  anxiety  about 
the  safety  of  their  queen,  should,  in  particular  cir- 
cumstances, oppose  her  preparations  to  avoid  im- 
pending danger — should  seem  lo  promote  the  bailie, 
and  to  excite  the  fury  of  the  combatants. 

When  a  queen  is  removed  from  a  hive,  the  Bees 
do  not  immediately  perceive  it;  they  continue  their 
labours,  "  walch  over  their  young,  and  perform  all 
their  ordinary  occupations.  But,  in  a  few  hours, 
agitation  ensues ;  all  appears  a  scene  of  tumult  in 
the  hive ;  singular  humming  is  heard ;  the  Bees 
desert  their  young ;  and  rush  over  the  surface  of  the 
combs  with  a  ddirioua  impetuosity."  They  have 
now  evidently  discovered  that  their  sovereign  is 
gone;  and  the  rapidity  with  which  the  bud  news 
spreads  through  the  hive,  to  !  lie  opposite  side  of  the 
combs,  is  very  remarkable.  On  replacing  the  queen 
in  the  hive  tranquillity  is  almost  instantly  restored. 
The  Bees,  it  is  worthy  of  notice,  recognise  the  indi- 
vidual person  of  their  own  queen-  If  another  be 
palmed  upon  them,  they  seize  and  surround  her,  so 
that  she  is  either  suffocated  or  perishes  by  hunger; 
for  it  is  very  remarkable,  that  the  workers  are  never 

VOL.  IV.  B  u 
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known  to  attack  a  queen  Bee  with  their  stingos.  If, 
however,  more  than  eighteen  boors  have  elapsed 
before  the  stranger  queen  be  introduced,  she  has 
some  chance  to  escape:  the- Bees  at  first  seize  and 
confine  her ;  but  less  rigidly ;  and  they  soon  begin 
to  disperse,  and  at  length  leave  her  to  reign  over  a 
hive  in  which  she  was  at  first  treated  as  a  prisoner. 
If  twenty-four  hours  have  elapsed,  the  stranger  will 
be  well  received  from  the  first,  and  at  once  admitted 
to  the  soyereignty  of  the  hive.  In  short,  it  appears 
that  the  Bees  when  deprived  of  their  queen,  are 
thrown  into  great  agitation;  that  they  wait  about 
twenty  hours,  apparently  in  hopes  of  her  return ;  but 
that,  after  this  interregnum,  the  agitation  ceases;  and 
they  set  about  supplying  their  loss  by  beginning  to 
construct-  royal  cells.  It  is  when  they  are  in  this 
temper,  and  not  sooner,  that  a  stranger  queen  will 
be  graciously  received ;  and  upon  her  being  pre- 
sented to  them,  the  royal  cells,  in  whatever  state  of 
forwardness  they  may  happen  to  be,  are  instantly 
abandoned,  and  the  larvae  destroyed.  Reaamur 
must  therefore  have  mistaken  the  result  of  his  own 
experiments,  when  he  asserts,  that  a  stranger  queen 
is  instantly  well  received,  though  presented  at  the 
moment  when  the  other  is  withdrawn.  He  had  seen 
the  Bees  crowding  round  her  at  the  entrance  of  the 
hive,  and  laying  their  antennse  over  her ;  and  this 
he  seems  to  have  taken  for  caressing.  The  structure 
of  the  hives  he  employed  prevented  him  from  seeing 
further:  had  he  used  the  leaf-hive,  or  one  of  similar 
construction,  he  would  have  perceived  that  the  ap- 
parent caresses  of  the  guards  were  only  the  prelude 
of  actual  imprisonment. 

After  the  season  of  swarming,  it  is  well  known, 
a  general  massacre  of  the  drones  is  commenced. 
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Several  authors  assert  that  the  workers  do  not  sling 
B  to  death,  but  merely  harass  them  till  they 
be  banished  from  the  hive  and  perish.  M.  Huber 
contrived  a  glass  table,  on  which  he  placed  Bevertd 
bives,  and  he  was  thus  able  to  see  distinctly  what 
'i  the  bottom  of  the  hive,  which  ia  generally 
dark  and  concealed :  he  witnessed  a  real  and  furioas 
massacre  of  [be  males,  the  workers  thrusting  their 
stingSBOdeep  into  the  bodies  or  thedefencelessdrones, 
that  they  were  obliged  to  lum  on  themselves  as  on 
a  pivot,  before  they  could  extricate  them.  The  work 
of  death  commenced  in  all  the  hives  much  about 
ihc  same  time.  It  is  not,  however,  by  a  blind  or 
in  discriminating  instinct  that  the  workers  are  im- 
pelled thus  to  sacrifice  the  males;  for  if  a  hive  be 
deprived  of  its  queen  no  such  massacre  takes  place 
in  itj    but  the  males  are  allowed   to  survive  the 

A  farm,  or  a  country,  may  be  overstocked  with 
Bees ;  as  with  any  sort  of  animal ;  for  a  certain 
number  of  hives  always  require  a  certain  number 
of  flowers  to  subsist  on.  When  the  flowers  near 
home  are  rifled,  then  are  these  industrious  insects 
seen  taking  more  extensive  ranges,  but  their  abilities 
may  be  overtaxed  ;  and  if  they  are  obliged,  in  quest 
of  honey,  to  go  too  far  from  home,  they  are  over- 
wearied in  the  pursuit,  they  are  devoured  by  birds, 
or  beaten  down  by  the  winds  and  rain. 

From  a  knowledge  of  this,  in  some  parts  of  France 
and  Piedmont,  tbey  have  contrived  a  kind  of  floating 
Bee-honse.  They  have  on  board  one  bai^e  three. 
score  or  a  hundred  Bee-hives,  well  defended  from 
the  inclemency  of  an  accidental  storm;  and  with 
these,  the  owners  suffer  themselves  to  float  gently 
down  the  river.  As  tlie  Bees  are  continually  choosing 
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their  flowery  pasture  along  the  banks  of  the  stream, 
they  are  furnished  with  sweets  before  unrifled ;  and 
thus  a  single  floating  Bee-house  yields  the  proprietor 
a  considerable  income. 

The  Bees  are  nearly  alike  in  all  parts  of  the  world, 
yet  there  are  differences  worthy  our  notice.  In 
Guadaloupe,  the  Bee  is  less  by  one  half  than  the 
European,  and  more  black  and  round.  They  have 
no  sting,  and  make  their  cells  in  hollow  trees;  where, 
if  the  hole  they  meet  with  is  too  large,  they  form  a 
sort  of  waxen  house,  of  the  shape  of  a  pear,  and  in 
this  they  lodge  and  store  their  honey,  and  lay  their 
eggs.  They  lay  up  their  honey  in  waxen  vessels  of 
the  size  of  a  pigeon's  egg,  of  a  black  or  deep  violet 
colour ;  and  these  are  so  joined  together,  that  there 
is  no  space  left  between  them. 

The  honey  never  congeals,  bnt  is  fluid,  of  the  c<mi- 
sistence  of  oil,  and  the  colour  of  amber.  Resembling 
these,  there  are  found  little  black  Bees,  without  a 
sting,  in  all  the  tropical  climates ;  and  though  these 
countries  are  replete  with  Bees,  like  our  own,  yet 
those  form  the  most  useful  and  laborious  tribe  in 
that  part  of  the  world.  The  honey,  they  produce  is 
neither  so  unpalatable,  nor  so  surfeiting  as  ours; 
and  the  wax  is  so  soft,  that  it  is  only  used  for  me- 
dicinal purposes,  it  being  never  found  hard  enough 
to  form  into  candles,  as  in  Europe. 

Of  insects  that  receive  the  name  of  Bees,  among 
us,  there  are  several;  which  however  differ  very 
widely  from  that  industrious  social  race  we  have 
been  just  describing.  The  Humble  Bee  is  the 
largest  of  all  this  tribe,  being  as  large  as  the  first 
joint  of  one's  middle  finger.  These  are  seen  in 
every  field,  and  perched  on  every  flower.  They 
build  their  nest  in  holes  in  the  ground,  of  dry  leaves. 


i  with  wax  and  wool,  defended  wilb  moss  from 
the  wtather.  Each  Humble  Bee  makes  a  separate 
cell,  about  the  size  of  a  small  nutmeg,  which  is 
round  and  hollow,  containing  ibe  honey  in  a  bag. 
Several  of  these  cells  are  joined  together,  in  such  a 
manner,  that  the  whole  appears  like  a  cluster  of 
grapes.  The  females,  which  have  the  appearance 
of  wasps,  are  very  few,  and  their  eggs  are  laid  in 
cells,  which  the  rest  soon  cover  over  with  wax.  It 
is  uncertain  whether  they  have  a  queen  or  not;  but 
there  isone  much  larger  than  the  rest,  without  wings, 
and  without  hair,  and  all  over  black,  like  polished 
ebony.  This  goes  and  views  all  the  works,  from 
lime  to  time,  and  enters  into  the  cell,  as  if  it  wanted, 
to  see  whether  every  thing  was  done  right :  in  the 
morning,  the  young  Humble  Bees  are  very  idle,  and 
seem  not  at  all  inclined  to  labour,  till  one  of  the 
largest,  about  seven  o'clock,  thrusts  half  its  body 
from  a  hole  designed  for  that  purpose,  and  seated 
on  the  top  of  the  nest,  beats  its  wings  for  twenty 
minutes  successively,  buzzing  the  whole  time,  tilt 
the  whole  colony  is  put  in  motion.  The  Humble 
Bees  gather  honey,  as  well  as  the  common  Bees; 
but  it  is  neither  so  fine,  nor  so  good,  nor  the  wax  bo 
clean,  or  so  capable  of  fusion. 

Beside  the  Bees  already  mentioned,  there  are  va- 
various  kinds  among  us,  that  have  much  the  appear- 
ance of  honey  makers,  and  yet  make  only  wax.  The 
Wood  Bee.  or  Carpenter  Bee,  is  seen  in  every 
garden.  It  is  rather  larjier  than  the  common  queen 
Bee ;  its  body  of  a  bluish  black,  which  is  smooth 
and  shining.  It  begins  to  appear  at  the  approach 
of  spring,  and  is  seen  flying  near  walls  exposed  to 
a  sunny  aspect.  This  Bee  makes  its  nest  in  some 
pieceof  wood,  which  it  contrives  lo  scoop  and  hollow 
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for  its  purpose.  This,  however,  is  never  done  in 
trees  that  are  standing,  for  the  wood  it  makes  choice 
of  is  half  rotten.  The  holes  are  not  made  directly 
forward,  but  turning  to  one  side,  and  have  an  opening 
sufficient  to  admit  one's  middle  finger ;  whence  runs 
the  inner  apartment,  generally  twelve  or  fifteen  inches 
long.  The  instruments  used  in  boring  these  cavities 
are  their  teeth ;  the  cavity  is  usually  branched  into 
three  or  four  apartments ;  and  in  each  of  these  they 
lay  their  eggs,  to  the  number  of  ten  or  twelve,  each 
separate  and  distinct  from  the  rest.  The  egg  is  in- 
volved in  a  sort  of  paste,  which  serves  at  once  for 
the  young  animal's  protection  and  nourishment. 
The  grown  Bees,  however,  feed  upon  small  insects, 
particularly  a  louse,  of  a  reddish  brown  colour,  of 
the  size  of  a  small  pin's  head. 

Mason  Bees  make  their  cells  with  a  sort  of  mortar 
made  of  earth,  which  they  build  against  a  wall  that 
is  exposed  to  the  sun.  The  mortar,  which  at  fir^t  is 
soft,  soon  becomes  as  hard  as  stone,  and  in  this  their 
eggs  are  laid.  Each  nest  contains  seven  or  eight 
cells,  an  egg  in  every  cell,  placed  regularly  one  over 
the  other.  If  the  nest  remains  unhurt,  or  wants  but 
little  repairs,  they  make  use  of  them  the  year  en- 
suing; and  thus  they  often  serve  three  or  four  years 
successively.  From  the  strength  of  their  houses, 
one  would  think  these  Bees  in  perfect  security,  yet 
none  are  more  exposed  than  they.  A  worm  with 
very  strong  teeth  is  often  found  to  bore  into  their 
little  fortifications,  and  devour  their  young. 

The  Ground  Bee  builds  its  nest  in  the  earth, 
wherein  they  make  round  holes,  five  or  six  inches 
deep;  the  mouth  being  narrow,  and  only  just  suffi- 
cient to  admit  the  little  inhabitant.  It  is  amusing 
enough,  to  observe  the  patience  and  assiduity  with 
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which  they  labour.  They  carry  out  all  the  earth, 
grain  hy  grain,  lo  the  mouth  of  the  hole,  where  il 
forms  a  little  hillock,  an  Alps  compared  to  the  power 
of  the  artist  by  which  il  was  raised.  Sometimes  the 
walks  of  a  garden  are  found  undermined  by  their 
labours ;  some  of  the  holes  running  directly  down- 
vard,  others  horizontally  beneath  the  surface.  They 
lay  up  in  these  cavities  provisions  for  their  young, 
which  consist  of  a  paste  that  has  the  appearance  oi' 
corn,  and  is  of  a  sweetish  taste. 

The  Leakcutting  Bees  make  their  nest  and  lay 
their  eggs  among  bits  of  leaves,  very  artificially 
placed  in  holes  in  the  earth,  of  about  the  length  of 
a  toothpick  case.  They  make  the  bits  of  leaves  of 
a  roundish  form,  and  with  them  line  the  inside  of 
their  habitations.  This  tapestry  is  still  furtherlined 
by  a  reddish  kind  of  paste,  somewhat  sweet  or  acid. 
These  Bees  are  of  various  kinds;  those  that  build 
their  nests  with  chestnut  leaves  areas  big  as  drones; 
but  those  of  the  rose-tree  are  smaller  than  the  com- 
mon Bee. 

The  Wall  Bees  are  so  called  because  ihey  make 
iheir  nests  in  walls,  of  a  kind  of  silky  membrane 
with  which  they  fill  up  the  vacuities  between  the 
small  stones  which  form  the  sides  of  iheir  hahila- 
lion.  Tlieir  apartment  consists  of  several  cells, 
placed  end  to  end,  each  in  the  shape  of  a  woman's 
thimble.  Though  the  web  which  lines  tijis  habita- 
tion is  thick  and  warm,  yet  il  is  transparent  and  of 
a  whitish  colour.  Tiiis  substance  is  supposed  to  he 
spun  from  the  animal's  body ;  the  males  and  females 
are  of  a  size,  but  tlie  former  are  without  a  sting. 

TbeYELLowHAiHV  Bee,  with  a  white  belly,  builds 
in  mossy  grounds.  The  skill  displayed  by  these 
builders  is  admirable.  In  order  lo  enjoy  the  plea- 
sure of  seeing  their  "perdliuiis,  let  a  nest  be  taken  to 
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pieces,  and  the  moss  conveyed  to  a  distance.  The 
Bees  will  be  seen  to  form  themselves  into  a  cfaain, 
from  their  nest  to  the  place  where  the  moss  has 
been  laid.  The  foremost  lays  hold  of  some  with 
her  teeth,  clears  it  bit  by  bit  with  her  feet  (which 
circumstance  has  also  procured  them  the  name  of 
Carding  Bees) ;  then,  by  the  help  of  her  feet,  she 
drives  the  unravelled  moss  under  her  belly,  the 
second  in  like  manner  pushes  it  on  to  the  third. 
Thus  there  is  formed  an  uninterrupted  chain  of 
moss  which  is  wrought  and  interwoven  with  the , 
greatest  dexterity  by  those  that  abide  by  the  nest; 
and  that  their  nest  may  not  be  the  sport  of  the 
winds,  and  may  shelter  them  from  rain,  they  throw 
an  arch  over  it,  which  they  compose  with  a  kind  of 
wax,  tenacious,  though  thin  in  substance,  which  is 
neither  the  unwrougbt  beee-wax  nor  the  real  wax. 
Dissolved  in  oil  of  turpentine,  it  may  be  used  in 
taking  off  impressions. 

To  these  varieties  of  the  Bee  kind  might  be  added 
several  others  which  are  all  different  in  nature,  bul 
not  sufficiently  distinguished  to  excite  curiosity. 


^ 


J  known  to  be  a  winged  insect  with  a  sting; 
to  be  longer  in  proportion  lo  its  hoik  than  the  Bee; 
lu  be  marked  with  bright  yellow  circles  row 
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h6dy ;  and  lo  bn  the  most  swifl  and  iictive  insect  of 
I  all  the  fly  kind.  On  each  side  of  ttie  mouth  this 
animal  ia  furnished  wilh  a  long  tooth,  notched  like 
',  and  wilh  these  it  is  enabled  to  cut  any  sub- 
stance, not  omitting-  meat  itself,  and  to  carry  it  to  its 
Wasps  live  like  bees  in  community,  and 
sometimes  ten  or  twelve  thousand  are  found  inha- 
l>iting  a  single  nest. 

Of  all  insects  the  Wa?p  is  the  most  fierce,  vora- 
cious, and  most  dangerous,  when  enraged.  They 
a  wherever  flesh  is  cutting  up,  gorging  ihem- 
eelres  with  the  spoil,  and  then  flying  to  their  nesta 
with  their  reeking  prey.  They  make  war  also  on 
every  other  fly,  and  the  spider  himself  dreads  their 
approaches. 

Every  community  among  bees  is  composed  of 
iemales  or  queens,  drones  or  males,  and  neutral  or 
working  bees.  Wasps  have  similar  occupations; 
.  tlie  two  first  are  for  propagating  the  species,  the  last 
for  nursing,  defending,  and  supporting  the  rising 
I  progeny.  Among  bees,  however,  there  is  seldom 
above  a  queen  or  two  in  a  hive ;  among  Wasps  there 
are  above  two  or  three  hundred. 

As  soon  as  the  summer  ttegins  to  invigorate  the 

insect  tribes,  the  Wasps  are  the  most  of  the  number, 

and  are  diligently  employed  either  in  providing  pro- 

G  for  their  nest,  if  already  made,  or  in  making 

j  fme,  if  the  former  habitation  be  too  small  to  receive 

I  Ibe  increasing  community.     The  nest  is  one  of  tlie 

most  curious  objects  in  natural  history,  and  con- 

t  trived  almost  as  artificially  as  that  of  the  beea  them- 

t  selves.     Their  principal  care  is  to  seek  out  a  hole 

P  ^at  has  been  begun  by  some  other  animal,  a  tield 

I  mouse,  a  rat,  or  a  mole,  to  build  their  nests  in.  They 

metimes  build  upon  llie  plain,  where  they  are  sure 
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of  the  dryness  of  their  situation ;  but  most  commonly 
on  the  side  of  a  bank,  to  avoid  the  rain  or  water  that 
would  otherwise  annoy  them.  When  they  have 
chosen  a  proper  {^ace,  they  go  to  work  with  wonder- 
ful assiduity.  Their  6rst  labour  is  to  enlarge  and 
widen  the  hole,  taking  away  the  earth,  and  carrying 
it  off  to  some  distance.  To  prevent  the  earth  from 
falling  down  and  crushing  their  rising  city  into  ruin, 
they  make  a  sort  of  roof  with  their  gluey  substance, 
to  which  they  begin  to  fix  the  rudiments  of  their 
building,  working  from  the  top  downwards,  as  if 
they  were  hanging  a  bell,  which,  however,  at  length, 
they  close  up  at  the  bottom.  The  materials  with 
which  they  build  their  nests,  are  bits  of  wood  and 
glue.  The  wood  they  get  where  they  can,  from  the 
rails  and  posts  which  they  meet  with  in  the  fields, 
and  elsewhere.  These  they  saw  and  divide  into  a 
multitude  of  small  fibres,  of  which  they  take  up 
little  bundles  in  their  claws,  letting  fall  upon  them 
a  few  drops  of  gluey  matter  with  which  their  bodies 
are  provided,  by  the  help  of  which  they  knead  the 
whole  composition  into  a  paste,  which  serves  them 
in  their  future  building.  When  they  have  returned 
with  this  to  the  nest,  they  stick  their  load  of  paste  on 
that  part  where  they  make  their  walls  and  partitions ; 
they  tread  it  close  with  their  feet,  and  trowel  it  with 
their  trunks,  still  going  backwards  as  they  work. 
Having  repeated  this  operation  three  or  four  times, 
the  composition  is  at  length  flatted  out  until  it  be- 
comes  a  small  leaf  of  a  gray  colour,  much  finer  than 
paper,  and  of  a  pretty  firm  texture.  This  done,  the 
same  Wasp  returns  to  the  field  to  collect  a  second 
load  of  paste,  repeating  the  same  several  times, 
placing  layer  upon  layer,  and  strengthening  every 
partition  in  proportion  to  the  wants  or  convenience 


l*f  ihe  general  fabric.  Other  working  Wasps  come 
I  quickly  after  to  repeat  tbe  same  operation,  laying- 
I  more  leaves  upon  the  former,  till  at  length,  afler 
I  much  toil,  ihey  have  finished  the  large  roof  which  is 
3cure  them  from  the  tumbling  in  of  the  earth. 
This  dome  being  finished,  they  mal;e  another  en- 
trance to  their  habitation,  designed  either  for  letting 
in  the  warmth  of  the  sun,  or  for  escaping  in  case  one 
door  be  invaded  by  plunderers.  Certain,  however, 
it  is,  that  by  one  of  these  they  always  enter,  by  the 
other  they  sally  forth  to  their  toil ;  each  hole  being 
BO  small  that  they  can  pass  hut  one  at  a  time.  The 
walls  being  thus  composed,  and  tbe  whole  somewhat 
of  the  shape  of  a  pear,  they  labour  at  their  cells, 
vhich  they  compose  of  the  same  paperlike  sub- 
stance that  goes  to  the  formation  of  the  outside 
works.  Their  combs  differ  from  those-of  bees,  not 
less  in  the  composition  Ihao  the  position  which  ihey 
ore  always  seen  to  obtain.  The  honeycomb  of  the 
bee  is  edgeways  with  respect  lo  the  hive ;  that  of  the 
Wasp  is  flat,  and  the  mouth  of  every  cell  opens 
downwards.  Thus  is  their  habitation  contrived 
story  above  story,  supported  by  several  rows  of  pil- 
lars which  give  firmness  to  the  whole  building,  while 
ktbe  upper  story  Is  flat  roofed,  and  as  smooth  as  the 
pavement  of  a  room  laid  with  squares  of  marble. 
The  Wasps  can  freely  walk  upon  these  stories  be- 
tween the  pillars  to  do  whatever  their  wants  require. 
The  pillars  are  very  hard  and  compact,  being  larger 
at  each  end  than  in  the  middle,  not  much  unlike  the 
columns  of  a  building.  All  the  cells  of  the  nests 
are  only  destined  for  the  reception  of  the  young, 
r  being  replete  with  neither  wax  nor  honey. 

Each  cell  is,  like  that  of  the  tiee,  hexagonal ;  but 
here  are  two  sorts,  the  one  Ini^r,  for  the  production 
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of  the  male  and  the  female  Wasps,  the  other  less, 
for  the  reception  of  the  working  part  of  the  comnra- 
nity.    When  the  females  are  impregnated  hy  the 
msdes,  they  lay  their  eggs,  one  in  each  cell,  and 
stick  it  in  with  a  kind  of  gummy  matter  to  prevent 
its  falling  out.     From  this  egg  proceeds  the  insect 
in  its  worm  state,  of  which  the  old  ones  are  extremely 
careful.    But  the  Wasp  community  differs  from 
that  of  the  bee  in  this ;  that  among  the  latter  the 
working  bees  take  the  parental  duties  upon  them, 
whereas,  among  the  Wasps  the  females  alone  are 
permitted  to  feed  their  young,  and  to  nurse  their 
rising  progeny.     For  this  purpose  the  female  waits 
with  great  patience  till  the  working  Wasps  have 
brought  in  their  provisions,  which  she  takes  from 
them,  and  cuts  into  pieces.     She  then  goes  with 
great  composure  from  cell  to  cell,  and  feeds  every 
young  one  with  her  mouth.    When  the  young  worms 
have  come  to  a  certain  size,  they  leave  off  eating, 
and  begin  to  spin  a  very  fine  silk,  fixing  the  first  end 
to  the  entrance  of  the  cell ;  then  turning  their  heads, 
first  on  one  side,  then  on  the  other,  they  fix  the 
thread  to  different  parts,  and  thus  they  make  a  sort 
of  door  which  serves  to  close  up  the  mouth  of  the 
cell.    After  this  they  divest  themselves  of  their  skins 
after  the  usual  mode  of  transformation ;  the  aurelia 
by  degrees  begins  to  emancipate  itself  from  its  shell, 
by  little  and  little  it  thrusts  out  its  legs  and  wings, 
and  insensibly  acquires  the  colour  and  shape  of  its 
parent. 

The  Wasp  thus  formed,  and  prepared  for  depre- 
dation, becomes  a  bold,  troublesome,  and  dangerous 
insect;  there  are  no  dangers  which  it  will  not  en- 
counter in  pursuit  of  its  prey,  and  nothing  seems  to 
sjitiate  its  gluttony.    Though  it  t^an  gather  no  honey 
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of  iU  own,  no  animal  is  more  fond  of  sweets.  For 
this  purpose,  it  will  pursue  the  bee  and  the  humble 
bee,destroylhemwithitssting,  and  then  plunderlhem 
of  their  honey-bag,  with  which  it  flies  triumphantly 
loaded  lo  its  nest,  to  regale  its  young.  Wasps  are  tver 
tond  of  making  their  nesls  in  the  neighbourhood  of 
bees,  merely  to  have  an  opportunity  of  robbing  their 
hives,  and  feasting  on  the  spoil.  Yet  the  bees  are 
not  found  always  patiently  sahmissive  to  their  ty- 
rany,  but  fierce  battles  are  sometimes  seen  to  ensue, 
in  which  the  bees  make  up  by  conduct  and  numbers 
what  ihey  want  in  personal  prowess.  When  there 
is  no  honey  to  be  had,  they  seek  for  the  best  ami 
sweetest  fruits,  and  they  are  never  mistaken  in  their 
choice.  From  the  garden  they  fly  to  the  city,  to 
the  grocers'  shops,  and  butchers'  shambles.  They 
will  sometimes  carry  off  bits  of  flesh  half  as  big  as 
themselves,  with  which  ihej  fly  to  their  neat  for  the 
nourishment  of  their  brood.  Those  who  cannot 
drive  ihem  away,  lay  for  them  a  piece  of  ox's  liver, 
which  being  without  fibres,  ihey  prefer  to  other  flesh  ; 
and  wherever  they  are  found,  alt  other  flies  are  seen 
to  desert  the  place  immediately.  Such  is  the  dread 
with  which  these  little  animals  impress  all  the  rest 
of  the  insect  tribes,  which  they  seize  and  devour 
I  .without  mercy,  that  they  vanish  at  their  approach. 
Wherever  they  fly,  like  the  eagle  or  the  falcon,  they 
I  form  a  desert  in  the  air  around  them.  In  this  man. 
T  the  summer  is  passed  in  plundering  the  neigh. 
I  bourhood,  and  rearing  up  their  young;  every  day 
L  ftdds  to  their  numbers;  and  from  thdr  strength, 
I  a(t'l''y'  ^""l  indiscriminate  apuelite  for  every  kind 
I  of  provision,  were  they  as  long  lived  as  the  bee,  they 
1  would  soon  swarm  upon  the  face  of  nature,  and 
s  plague  of  man  :  but  pro- 


r 


290  NATURAL  HISTORY. 

videnlinJly  tlieir  lives  are  measured  to  their  mischief, 
und  they  live  but  a  single  season.  In  proportion  as 
the  cold  of  the  winter  increases,  they  are  seen  to 
become  more  domestic;  they  seldom  leave  the  nest, 
they  make  but  short  adventures  from  home,  they 
flutter  about  in  the  noon-day  he.-Lts,  and  soon  nfler 
return  chilled  and  feeble. 

As  their  calamities  increase,  new  passions  soon 
begin  to  take  place ;  the  care  for  posterity  no  longer 
continues,  and  as  the  parents  are  no  longer  able  to 
provide  their  growing  progeny  a  supply,  they  take 
the  barbarous  resolution  of  sacrificing  them  all  to 
the  necessity  of  the  times.  In  this  manne 
garrison  upon  short  allowance,  all  useless  hands  are 
destroyed ;  the  young  worms,  which  a  little  before 
they  fed  and  protected  with  so  much  assiduity,  are 
now  butchered  and  dn^ed  from  their  cells, 
the  cold  increoseH  they  no  longer  find  sufficient 
warmth  in  their  nests,  which  grow  hateful  to  tbem, 
and  they  fly  to  seek  it  in  the  comers  of  houses,  and 
places  that  receive  an  artificial  heat.  But  the  winter 
is'  still  insupportable ;  and,  before  the  new  year 
begins,  they  wither  and  die ;  the  working  Wasp* 
first,  the  males  soon  following,  and  many  of  the 
females  suffering  in  the  general  calamity.  In  every 
nest,  however,  one  or  two  females  survive  the  winter, 
and  having  been  impregnated  by  the  male  during 
the  preceding  season,  she  begins  in  spring  to  lay 
her  eggs  in  a  little  hole  of  her  own  contrivance. 
This  bundle  of  e^s,  which  is  clustered  together : 
like  grapes,  soon  produces  two  worms  which  the , 
female  takes  proper  precaution  to  defend  and  sup- 
ply, and  these  when  hatched  soon  give  as^stancfl 
to  the  female,  who  is  employed  in  hatching  two 
more ;  these  also  gathering  strength,  extricate  themm 


Ives  oiil  of  the  web  that  endoHes  them ;  and  be- 
i  eome  likewiBo  assistants  to  their  mother:  fifteen 
L  days  ufter  two  more  make  their  appearance,  thus 
'  i  the  community  every  day  increasing,  while  the 
Temale  lays  in  every  cell,  first  a  male  and  then  it 
female.  These  soon  after  become  breeders  in  turn, 
till,  from  a  single  female,  ten  thousand  Wasps  are 
Been  produced  helbre  the  month  of  June. 


Ib  one  of  llie  largest  and  most  remarkable  species  of 
tbeWasp.  It  is  twice  as  lai^e  as  the  common  Wasp, 
and  is  also  distinguished  by  a  falnck  breast,  and 
double  black  spots  on  the  belly;  the  head  is  also 
longer  and  slenderer,  and  the  eyes  somewhat  resem- 
bling ft  half  moon.  It  is  extremely  bold  and  venom. 
Das.  Its  predominant  passion  is  for  flesh,  and  when 
hungry  two  or  three  of  them  will  seize  upon  a  small 
bird,  kill  it  and  devour  its  flesh.  Nay,  it  has  even 
been  said,  that  singly,  it  will  attack  and  conquer  a 
sparrow.  In  all  its  manners  and  habits,  it  entirely 
resembles  the  Wasps  we  have  been  describing. 
Such  is  Ihe  hitiUtry  of  the  social  Wasp ;  but,  nn 
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among  bees,  so  also  among  these  insects,  there  are 
various  tribes  that  live  in  solitude :  these  lay  their 
eggs  in  a  hole  for  the  purpose,  and  the  parent  dies 
long  before  the  birth  of  its  offspring.  In  the  prin- 
cipal species  of  the  Solitary  Wasps,  the  insect  is 
smaller  than  the  working  Wasp  of  the  social  kind. 
The  filament,  by  which  the  corslet  is  joined  to  the 
body,  is  longer  and  more  distinctly  seen,  and  the 
whole  colour  of  the  insect  is  blacker  than  in  the 
ordinary  kinds.  But  it  is  not  the  figure,  but  the 
manners  of  this  extraordinary  insect  that  claim  our 
principal  regard. 

From  the  end  of  May  to  the  beginning  of  July 
this  Wasp  is  seen  most  diligently  employed.  The 
whole  purpose  of  its  life  seems  to  be  in  contriving 
and  fitting  up  a  commodious  apartment  for  its  young 
one,  which  is  not  to  succeed  it  till  the  year  ensuing. 
For  this  end,  it  is  employed,  with  unwearied  assi- 
duity,  in  boring  a  hole  into  the  finest  earth  some 
inches  deep,  but  not  much  wider  than  the  diameter 
of  its  own  body.  This  is  but  a  gallery  leading  to  a 
wider  apaitment,  destined  for  the  convenient  lodg. 
ment  of  its  young.  As  it  always  chooses  a  gravelly 
soil  to  work  in,  and  where  the  earth  is  almost  as 
hard  as  stone  itself,  the  digging  and  hollowing  this 
apartment  is  an  enterprise  of  no  small  labour ;  for 
effecting  its  operations,  this  insect  is  furnished  with 
two  teeth,  which  are  strong  and  firm,  but  not  suffi- 
ciently hard  to  penetrate  the  substance  through 
which  it  is  resolved  to  make  its  way :  in  order  there- 
fore to  soften  that  earth  which  it  is  unable  to  pierce, 
it  is  furnished  with  a  gummy  liquor  which  it  emits 
upon  the  place,  and  which  renders  it  more  easily 
separable  from  the  rest,  and  the  whole  becoming  a 
kind  of  soft  paste,  is  removed  to  the  mouth  of  the 


habitation.  The  animal's  provision  of  liquor  in 
these  operations  is,  however,  soon  exhausted ;  find 
it  is  then  seen  taking  up  water  from  some  neigh- 
.bouring  flower  or  stream,  in  order  to  supply  the 
^leficiency. 

At  length,  after  much  toil,  a  hole  some  inches 
<deep  is  formed,  at  the  bottom  of  which  ia  a  lat^ 
cavity;  and  to  this  no  other  hostile  insect  would 
Tenture  to  find  its  wuy,  from  the  length  and  the 
narrowness  of  the  dehle  through  which  it  would  be 
obliged  to  pass.  In  this  the  solitary  Wasp  lays  its 
hich  is  destined  to  continue  the  species;  there 
the  nascent  animal  is  to  continue  for  above  nine 
months,  unattended  and  immured,  and  at  first  ap- 
pearance the  most  helpless  insect  of  the 
Bnt  when  we  come  to  examine,  new  wonders 
no  other  insect  can  boast  so  copiously  lui 
provision,  or  such  confirmed  security. 

As  soon  as  the  mother  Wasp  has  deposited  her 
■.tgg  at  the  bottom  of  the  hole,  her  next  care  is  to 
'  fiimish  it  with  a  supply  of  provisions,  which  may 
be  offered  to  the  young  insect  as  soon  as  it  leaves 
the  egg.  To  this  end,  she  procures  a  number  of 
little  green  worms,  generally  from  eight  to  twelve, 
and  these  are  to  serve  as  food  for  the  young  one  the 
-instant  it  awakens  into  life.  When  this  supply  is 
regularly  arranged  and  laid  in,  the  old  one,  then  with 
<ta  much  assiduity  as  it  before  worked  out  its  hole, 
now  shuts  up  the  mouth  of  the  passage;  and  thus 
rleaving  its  young  one  enclosed  in  perfect  security, 
isnd  with  a  copious  supply  of  animal  food,  dies,  salis- 
'fied  with  having  provided  for  a  future  progeny. 

When  the  young  one  leaves  the  egg  it  is  scarcely 
ivisible,  and  is  seen  immured  among  a  number  of 
iSnitely  larger  than  itself,  ranged  in  pro[)er 
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order  around  it,  which,  however,  give'  it  no  matitier 
of  apprehension.  Whether  the  parent,  when  she 
has  laid  in  the  insect  provision,  contrived  to  disahle 
the  worms  from  resistance,  or  whether  they  were  at 
first  incapable  of  any,  is  not  known.  Certain  it  is, 
that  the  young  glutton  feasts  upoi^  the  living  spoil 
without  any  control ;  his  game  lies  at  his  hand,  aoid 
he  devours  one  after  the  other  as  the  calls  of  appe- 
tite incite  him.  The  life  of  the  young  animal  is, 
therefore,  spent  in  the  most  luxurious  manner,  till 
its  whole  stock  of  worms  is  exhausted,  and  the  time 
of  its  transformation  begins  to  approach ;  and  then 
spinning  a  silken  web,  it  continues  fixed  in  its  cell 
till  the  sun  calls  it  from  its  dark  abode  the  ensuing 
summer. 

The  Wasps  of  Europe  are  very  mischievous,  yet 
they  are  innocence  itself  when  compared  to  those  of 
the  tropical  climates,  where  all  the  insect  tribes  are 
not  only  numerous,  but  large,  voracious,  and  for- 
midable.  Those  of  the  West  Indies  are  thicker, 
and  twice  as  long  as  the  common  bee ;  they  are  of 
a  gray  colour,  striped  with  yellow,  and  armed  with 
a  very  dangerous  sting.  They  make  their  cells  in 
the  manner  of  a  honey-comb,  in  which  the  young 
ones  are  hatched  and  bred.  They  generally  hang 
their  nests  by  threads,  composed  of  the  same  sub- 
stance with  their  cells,  to  the  branches  of  trees  and 
the  eaves  of  houses.  They  are  seen  every  where  in 
great  abundance,  depending  like  fruit,  particularly 
pears,  of  which  shape  they  are,  and  as  large  as  one's 
head.  The  inside  is  divided  into  three  round  stories, 
full  of  cells,  each  hexagonal,  like  those  of  a  honey- 
comb. In  some  of  the  islands  these  insects  are  so 
very  numerous,  that  their  nests  are  stuck  up  in  this 
manner  scarce  two  feet  asunder,  and  the.  inhabitants 
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^re  in  continual  apprehension  from  their  accidental 
resentment.  It  sometimes  happens  that  no  precau- 
tion can  prevent  their  attacks^  and  the  pain  of  their 
sting  is  almost  insupportable.  Those  who  have  felt 
it  think  it  more  teriible  than  even  that  of  a  scorpion ; 
the  whole  visage  swells,  and  the  features  are  so  dis- 
figured that  a  person  is  scarcely  known  by  his  most 
intimate  acquaintance. 


THE  ICHNEUMON  FLY. 


Every  rank  of  insects,  how  voracious  soever,  have 
enemies  that  are  terrible  to  them,  and  that  revenge 
upon  them  the  injuries  done  upon  the  rest  of  the 
animated  creation.  The  wasp,  as  we  have  seen,  is 
very  troublesome  to  man,  and  very  formidable  to 
the  insect  tribe;  but  the  Ichneumon  Fly  (of  which 
there  are  many  varieties)  fears  not  the  wasp  itself: 
it  enters  its  retreats,  plunders  its  habitations,  aiid 
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takes  poBsesttion  of  thai  cell  for  its  own  young,  which 
the  wasp  had  laborioualy  built  for  a  dearer  posterity. 
This  fly  receives  its  name  from  the  little  quadruped 
which  is  found  to  be  so  destructive  to  the  crocodile; 
as  it  bears  a  strong  similitude  to  its  courage  and 
rapacity  ;  but  though  there  are  many  different  kinds 
of  this  insect,  yet  the  most  formidable,  and  that  l>est 
known,  is  called  the  common  Ichneumon,  with  four 
wings  like  the  bee,  a  long  slender  black  body,  and  a 
three-forked  tail,  consisting  of  bristles;  the  two  out- 
ermost black,  and  the  middlemost  red. 

Though  this  instrument  is  to  all  appearance  slen- 
der and  feeble,  yet  it  is  found  to  be  a  weapon  of 
great  force  and  efficacy.  There  is  scarcely  any  sub. 
stance  which  it  will  not  pierce ;  and,  indeed,  it  is 
seldom  seen  but  employed  in  penetration.  The 
male  is  unprovided  with  such  a  sting,  while  the 
female  uses  it  with  great  force  and  dexterity,  bran- 
dishing it  when  caught,  from  side  to  side,  and  very 
ni\en  wounding  those  who  thought  they  held  her 
with  the  greatest  security. 

All  the  fliesof  this  tribe  are  produced  in  the  same 
manner,  and  owe  their  birth  to  the  destruction  of 
some  other  insect,  within  whose  body  they  have 
been  deposited,  and  upon  whose  vitals  they  have 
preyed,  till  they  came  to  maturity.  There  is  no 
insect  whatever  which  they  will  not  attack,  in  order 
to'leave  their  fatal  present  in  ils  body ;  the  eaterpS-- 
lar,  the  gnat,  and  even  the  spider  himself,  so  for- 
midable to  others,  is  often  made  the  unwilling 
fosterer  of  their  destructive  prt^ny. 

About  the  middle  of  summer,  when  other  insects 
are  found  in  great  abundance,  the  Ichneumoa  ia 
seen  flying  busily  about,  and  seeking  proper  objects 
upon  whom  to  deposit  its  progeny.    As  there  oie;, 
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irioUB  l^inds  of  this  fly,  so  they  seem  to  have  various 
I'^petites.    Some  are  found  to  place  their  eggs  within 
lurelia  of  some  nascent  insect,  others  place  them 
[■within  the  neat  which  the  wasp  had  curiously  con- 
it  trived  for  its  own  young;  and  as  both  are  prodnced 
I  «t  the  same  time,  the  young  of  the  Ichneumon  not 
f  i-onty  devours  the  young  wasp,  but  the  whole  supply 
I  of  worms  which  the  parent  had  carefully  provided 
■  for  its  provision.     But  the  greatest  number  of  the 
[  Ichneumon  tribe  are  seen  settling  upon  the  bact  of 
'  &e  caterpillar,  and  darting,  at  ditferent  intervals, 
i   their  stings  into  iia  body.     It  often  happens,  that 
I    the  caterpillar  survives  the  worm  state  of  the  infant 
Ichneumon,  and  then  they  change  into  a  chrysalis, 
enclosed  in  its  body  till  the  time  of  their  delivery 
approaches,  when  tbey  burst  their  prisons,  and  fly 
away.     The  caterpillar,  however,  is  irreparably  de- 
stroyed ;  it  never  changes  into  a  chrysalis,  but  dies 
shortly  after,  from  the  injuries  it  had  sustained. 


THE  ANT. 
TuE  common  Ants  of  Europe  are  of  two  or  three 
different  kinds;  some  red,  some  black,  some  with 
stings,  and  others  without.  Such  as  have  stings 
inflict  their  wounds  in  that  manner;  such  as  are 
unprovided  with  these  weapons-of  defence  have  a 
power  of  spurting,  from  their  hinder  parts,  an  acid 
pungent  liquor,  which,  if  it  lights  upon  the  skin, 
inflames  and  burns  it  like  nettles. 

The  body  of  an  Ant  is  divided  into  the  head, 
breast,  and  belty.  In  the  head  the  eyes  are  placed, 
which  are  entirely  black,  and  under  the  eyes  tliere 
-are  two  small  horns,  or  feelers,  composed  of  twelve 
jcMnts,  all  covered  with  a  fine  silky  hair.  The  moulb 
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is  furnished  with  two  crooked  jaws,  which  project 
outwards^  in  each  of  which  are  seen  incisors,  that 
look  like  teeth.  The  breast  is  covered  with  a  fine 
silky  hair,  from  which  project  six  legs,  that  are 
pretty  strong  and  hairy,  the  extremities  of  each 
armed  with  two  small  claws,  which  the  animal  uses 
in  climbing.  The  belly  is  more  reddish  than  the 
rest  of  the  body,  which  is  of  a  brown  chestnut  colour, 
shining  as  a  glass,  and  covered  with  extremely  fine 
hair. 

As  soon  as  the  winter  is  past,  on  the  first  fine  day 
in  April,  the  ant-hill,  that  before  seemed  a  desert, 
now  swarms  with  new  life,  and  myriads  of  these 
insects  are  seen  just  awaked  from  their  annual  le- 
thargy.  and  preparing  for  the  pleasures  and  fatigues 
of  the  season.  For  the  first  day  they  never  ofiTer  to 
leave  the  hill,  which  may  be  considered  as  their 
citadel,  but  run  over  every  part  of  it,  as  if  to  examine 
its  present  situation,  to  observe  what  injuries  it  has 
sustained  during  the  rigours  of  winter,  while  they 
slept,  and  to  meditate  and  settle  the  labours  of  the 
day  ensuing. 

At  the  first  display  of  their  forces,  none  but  the 
wingless  tribe  appears,  while  those  furnished  with 
wings  remain  at  the  bottom.  These  are  the  working 
Ants,  that  first  appear,  and  that  are  always  destitute 
of  wings ;  the  males  and  females,  that  are  furnished 
with  four  large  wings  each,  are  more  slow  in  making 
their  appearance. 

Thus,  like  bees,  they  are  divided  into  males  and 
females,  and  the  neutral  or  working  tribe.  These 
are  all  easily  distinguished  from  each  other;  the 
females  are  much  larger  than  the  males ;  the  work- 
ing Ants  are  the  smallest  of  all.  The  two  former 
have  wings,  which,  however,  they  sometimes  are 
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oiVested  of;  the  latter  never  Lave  any,  and  upon 
them  are  devolved  all  the  labours  that  tend  (o  the 
welfare  of  the  community.  The  female  also  may  be 
dietin^ished  by  the  colour  aud  structure  of  her 
breast,  which  is  a  litlle  more  brown  than  that  of  the 
common  Ant,  and  a  tittle  brighter  than  that  of  the 

The  neuters  exercise  all  the  ordinary  offices  neces- 
sary for  the  existence  and  welfare  of  the  community 
to  which  they  belong;  it  is  they  who  collect  supplies 
of  food,  who  explore  the  country  for  this  purpose, 
and  seize  upon  every  animal  substance,  whether 
living  or  dead,  which  they  can  lay  hold  of,  and 
transport  to  the  common  abode  of  ihe  tribe.  It  is 
ihey  who  construct  every  part  of  the  dwelling  place, 
who  attend  the  hatching  of  the  eggs,  (he  feeding  of 
the  larvae,  and  their  removal  to  different  situations, 
as  occasion  may  require,  and  who  conduct  all  the 
operations  both  of  offensive  and  defensive  warfare ; 
in  fact,  all  the  laborious  and  perilous  duties  of  this 
singular  commonwealth.  There  is  every  reason, 
however,  to  believe  that  the  helots  and  females  of 
this  tribe  of  insects  ore  originally  and  subslantially 
of  the  same  sex,  and  that  the  development  of  the 
sexual  organs  in  the  latter  is  the  consequence  of 
some  difference  in  the  circumstances  in  which  the 
larva  is  placed  during  its  growth-  In  all  the  features 
of  internal  structure  the  supposed  neuters  agree  with 
the  female,  and  in  the  number  of  articulations  com- 
posing the  anlennie.  Thus  we  find  thirteen  in  the 
mole,  twelve  only  in  the  female,  and  twelve  in  the 
neuter.  In  the  male  Ant  the  abdomen  has  seven 
rings,  in  the  female  and  neuter  only  six.  In  the  two 
latter  classes  the  head  is  broader  and  the  mandibles 
very  lai^  and  powerful  compared  with  those  of  the 
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male,  and  furnished  with  serrated  edgnds,  and  a  sharp 
and  often  hooked  point.  The  external  sexual  organs 
of  the  female  and  of  the  neuter  are  so  nearly  similar 
in  appearance,  that  Latreille  declares  he  was  unable 
to  perceive  the  least  difference  between  them.  On 
the  other  hand  it  is  to  be  observed,  that  in  the  neuter 
the  principal  deviation  from  the  model  of  the  female 
consists  in  the  absence  of  wings;  a 'circumstance 
which  may  be  conceived  to  be  connected  with  a  cer- 
tain condition  of  the  sexual  organs,  as  are  the  horns 
of  deer  and  the  beard  of  men. 

Ants  certainly  possess  a  greatershare  of  muscular 
strength  than  almost  any-  other  insect  of  the  same 
size.   Of  this  we  are  witnesses  from  childhood  in  the 
incessant  toil  which  they  undergo,  and  the  great  loads 
they  are  seen  to  carry,  often  exceeding  ten  or  twelve 
times  their  own  weight.    This  apparently  is  con- 
nected with  a  corresponding  share  of  sensation,  seen 
in  their  great  susceptibility  to  all  changes  of  tempe- 
rature, to  moisture,  and  other  conditions  .of  the 
atmosphere.    In  the  perfection  of  their  sight  they 
are  also  remarkable;  the  males  and  females  being 
provided  with  both  the  descriptions  of  eyes  peculiar 
to  this  class,  namely,  the  composite  and  the  simple 
eyes.    The  labouring  Ants»  indeed,  who  never  fly^ 
are  frequently  destitute  of  the  latter  kind.    Liatreille 
describes  two  species  of  Ants  in  which  he  could  not 
discover  the  least  appearance  whatsoever  of  eyesj 
although  he  employed  a  high  magnifying  power  in 
examining  them.     One  of  these  {the  formica  caeca) 
is  a  foreign  species,  inhabiting  the  forests  of  Gruiana, 
and  of  which  the  history  is  therefore  little  known. 
The  other  (the  formica  contracta)  is  met  with  in  the 
vicinity  of  Paris.    These  interesting  creatures  pos- 
ses^ also  considerable  acuteness  of  smell,  which  ap^ 
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pears  to  be  useful  not  only  in  directing  ihein  to  (heir 
food,  but  also,  asBannet  first  remarked,  in  enabling 
them  to  follow  by  the  scent  the  track  of  their  com- 
panions. If  the  end  of  the  finger  be  passed  two  or 
three  limes  across  the  line  of  their  march,  so  as  to 
brush  off  the  odorous  purlicles  with  whith  the  Ants 
who  had  already  passed  that  way  may  have  impreg- 
nated the  track,  those  who  follow  immediately  stop 
on  arriving  at  the  place  where  the  experiment  baa 
been  made,  and  afterwards  direct  their  course  in'e- 
gularly,  till  they  have  passed  over  the  space  touched 
by  the  finger,  when  they  soon  find  the  path,  and 
proceed  with  the  same  confidence  aa  before.  Bonnet 
repeated  this  experiment  frequently,  always  with  the 
same  result.  liatreille  has  endeavoured  to  discover 
the  seat  of  smell,  which  had  long  been  suspected  to 
reade  in  the  antennse.  He,  with  this  view,  deprived 
several  labouring  Ants  of  these  organs,  and  replaced 
them  near  their  nests.  When  thus  mutilated,  they 
wandered  to  and  fro  in  all  directions  as  if  they  were 
delirious,  and  utterly  unconscious  of  where  they 
were  going.  Some  of  their  companions  were  seen 
to  notice  their  distress,  and  approaching  them  with 
apparent  compassion,  applied  their  tongues  to  the 
bleeding  wounds  of  the  sufferers,  and  anointed  them 
with  a  liquor  which  they  caused  to  (low  from  iheir 
own  mouths.  This  tmit  of  sensibility  was  repeatedly 
witnessed  by  I^treille.  while  he  was  observing  their 
actions  with  a  magiiifying  lens 

In  all  insects  the  antenme  ore  organs  evidently  of 
the  greatest  utility  in  conveying  impressions  from 
external  objects.  But  in  the  Ant,  independently  of 
their  importance  as  organs  of  touch,  they  appear  to 
be  of  still  greater  consequence,  by  being  the  chief 
instruments  which  enable  iheni  to  communicate  tn 
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one  onotber  intelligence  in  which  they  are  miiluallf 
intereslwl,  and  on  which  they  are  called  upon  to  act. 
Mr.  Huber,  to  whom  we  are  indebted  for  a  variety 
of  curious  observations  on  this  Bubject,  has  ^ven 
the  name  of  Antennal  Language  to  this  species  of 
intercourse.  I'he  situation  of  the  antenns,  nhiefa 
are  placed  in  front  of  the  head,  their  great  mohiliiy, 
their  pecnliarmechanism,  which  presents  a  series  of 
phalanges  having  great  freedomof  play,  and  endowed 
with  exquisite  sensibility,  conspire  to  lit  them  adnii> 
rably  for  the  function  which  be  assigns  to  Ibem — 
that  of  producing  a  variety  of  different  impresaioiu, 
when  applied  in  different  ways  to  the  antennae,  or 
other  parts  of  those  Ants,  with  which  they  come  in 
contact.  Thus  the  signal  of  clanger,  which  congista 
in  the  Ant  which  gives  the  alarm  striking  its  head 
against  the  corslet  of  the  other,  is  propagated  from 
Ant  to  Ant  with  astonishing  quickness,  thfoughoot 
the  whole  society.  For  a  few  minutes  a  general 
ferment  prevails,  as  if  they  were  deliberating  what 
measures  to  pursue;  but  their  resolution  is  soon 
formed,  and  they  are  ready  to  rush  in  a  body  against 
the  enemy.  Any  small  animal  that  is  discovered  to 
have  insolently  invaded  their  repose,  is  certain  of 
falling  a  victim  to  their  resentment,  unless  he  cait 
make  a  precipitate  retreat,  which  he  seldom  efTecta 
without  being  covered  with  the  biles  of  these  furious 
insects.  They  are  not,  however,  equally  Jealous  of 
the  intrusion  of  every  kind  of  insect,  for  wood-lice 
are  often  found  in  the  interior  of  the  nest,  to  whom, 
according  to  Latreille,  they  offer  no  molestation. 
Ants  appear  to  he  incapable  of  emitting  sounds,  so 
as  to  communicate  with  one  another  at  a  distance] 
and  there  is,  indeed,  no  evidence  tliat  they  possess 
the  sense  of  hearing? 
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Many  erroneous  opinions  are  prevalent  will)  re- 
I  gard  to  the  food  of  Ants,  whicli  have  often  been 
nsume  corn,  and  to  do  great  injury 
to  plants  by  devouring  tbeir  rods  or  fttems.  The 
truth  is,  that  they  are  chiefly  carnivorous  insects, 
preying:  indiscriminately  on  all  the  softer  parts  of 
aninials,  and  especially  the  viscera  of  other  insects, 
whom  they  will  often  attack  when  olive,  and  over- 
power by  dint  of  numbers,  upon  which  they  devour 
their  victim  on  the  spot,  or  drug  him  prisoner  inlo 
their  nests ;  or  if  the  game  should  be  too  bulky  to 
be  easily  transported,  they  make  u  plentiful  meal, 
and  exert  like  the  bee  a  power  of  disgorging  a  por- 
tion, and  ofimparting  it  to  their  companions  at  home. 
It  appears  that  they  are  even  able  to  retain  at  pleasure 
the  nutritious  Juices  unchanged  for  a  considerable 
time.  The  rapidity  with  which  they  consume,  and 
in  fact  anatomize,  the  carcasses  of  any  smull  bird  or 
quadruped  that  happens  to  fall  in  their  way,  is  well 
known;  and  furnishes  an  easy  method  of  obtaining' 
natural  skeletons  of  these  animals,  by  placing  their 
dead  bodies  in  the  vicinity  of  a  populous  ant-hilL 
f  fti  bot  climates,  where  they  multiply  to  an  amazing 
I  'extent,  their  voracity  and  boldness  increase  with 
I  their  numbers.  Bosman,  in  his  description  of 
Cuinea,  states  that  in  one  night  they  will  devour  a 
sheep,  leavingit  ft  fine  skeleton;  while  a  fowl  is  for 
them  only  the  amusement  of  an  hour.  In  these 
situations  tliey  will  venture  to  atlack  even  living 
animals  of  considerable  size.  Rats  and  mice  often 
become  thdr  victims.  The  sugar  Ants  of  Grenada 
cleared  every  plantation  which  they  visited  of  rats 
and  other  vermin,  which  they  probably  effected  by 
attacking  their  young.  Poullry,  or  other  small  slock, 
could  not  be  raised  without  the  greatest  difhculty; 
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and  the  eyes,  nose,  and  other  emunctories  of  the 
bodies  of  dying  or  dead  animal^  were  instantly 
covered  with  them.  They  generally,  indeed,  b^;in 
their  attacks  on  the  most  sensible  parts,  which  have 
the  finest  cuticle ;  and,  accumulating  in  great  nom- 
bers  about  the  nostrils,  destroy  the  animal  by  inter- 
rupting respiration.  Negroes  with  sores  had  difficulty 
in  keeping  the  Ants  from  assailing  them*  Their 
power  of  destruction  keeping  pace  with  their  increase 
of  numbers,  it  is  hardly  possible  to  assign  limits  to 
either ;  and  the  united  hosts  of  this  diminutiFe  insect 
have  often  become  formidable  to  man  himself.  A 
«tory  is  related  by  Prevost,  in  his  Histoire  General 
des  Voyages,  of  an  Italian  missionary  resident  in 
Congo,  who  was  awaked  by  his  negroes  in  great 
alarm  at  the  house  being  invaded  by  an  immense 
army  of  Ants,  which  poured  in  like  a  torrent,  and 
before  he  could  rise  had  already  mounted  on  bis 
legs.  They  covered  the  floors  and  passi^s,  forming 
a  stratum  of  considerable  depth.  Nothing. but  fire 
was  OB^Bhle  of  arresting  their  progress.  He  states 
that  cows  have  been  known  to  be  devoured  in  their 
stalls  by  these  daring  devastators.  Smith,  in  his 
Voyages  to  Guinea,  reports  that  at  Cape  Corse  the 
castle  was  attacked  by  legions  of  Ants,  who  were 
preceded  by  thirty  or  forty,  apparently  acting  as 
guides.  It  was  at  daybreak  when  they  made  this 
incursion,  entering  first  by  a  chapel,  on  the  floor  of 
which  some  negro  servants  were  lying.  Assailed  by 
this  new  enemy,  they .  fled  with  precipitation,  and 
gave  the  alarm  to  their  master,  who,  on  awaking, 
could  hardly  recover  from  his  astonishment  at  be- 
holding the  advancing  multitude,  which  extended 
for  a  quarter  of  a  mile  before  him.  There  was  not 
much  time  for  deliberation ;  and  a  happy  expedient 
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was  adopted  of  putting  a  long  train  of  gunpowder 
across  the  line  of  tbeir  march,  and  extending  it  to 
their  flanks,  which  had  already  begun  to  deploy, 
and  setting  fire  to  the  whole,  millions  were  destroyed 
ttl  one  blow ;  which  so  inlimidaied  the  rest,  that  the 
whole  army  retreated  in  disorder,  and  did  not  renew 
the  attacli.  At  Sierra  Leone,  llie  travelling  Ants, 
or  marchers  as  they  are  called,  will  sometimes  ap- 
proach the  settlements  in  lines  of  two  or  three  miles 
long ;  they  will  cross  considerable  streams ;  and, 
entering  a  house,  are  perfectly  irresisiible  escept  by 
fire.  But  even  this,  many  of  the  inhabitants  tind  it 
impossible  toemploy,and  allow  them  to  pass  through, 
which  they  will  do  in  a  comparatively  short  lime, 
clearing  the  apartments  they  enter  of  all  other  insects. 
Ant-hilla  of  immense  size  are  described  by  travel- 
lers who  have  visited  tropical  r^ons.  Campbell 
(author  ofTravels  in  SouthAfrica,  published  in  1815) 
observed  in  the  district  of  Albany,  at  the  Cape,  an 
ant-hill  five  feet  high  and  twelve  in  circumference. 
In  the  forests  of  Guiana,  according  to  M.  Malouet, 
they  attain  the  height  of  from  tifteen  to  twenty  feel, 
resembling  the  rude  huts  of  savages,  but  containing 
a  race  more  ferocious  than  the  sav^e  or  the  tiger 
himself:  for  they  cannot  be  approached  by  men 
without  llie  utmost  danger  of  being  devoured.  The 
new  settlers,  who,  in  clearing  the  country,  meet  with 
any  of  these  in  their  progress,  immediately  desist 
from  llieir  task,  and  even  abandon  the  neighbour- 
hood unless  they  can  speedily  destroy  this  formida- 
ble enemy.  The  only  method  of  accomplishing  this 
is  to  dig  a  trench  all  round  the  ant-hills,  and  at\er 
having  Riled  it  with  dry  wood,  and  set  lire  to  it  on 
every  side  by  lighting  it  quickly  in  dilTerent  places. 
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to  cut  off  all  retreat  to  the  Ants,  and  batter  downr 
the  edi6ce. 

The  only  vegetable  substance  which  seems  alluring 
to  their  appetite  is  sugar.    They  not  only  eat  it  in 
substance,  but  are  fond  of  all  fluids  that  contain  ity 
such  as  the  secretions  which  exude  from  many  trees, 
and  compose  what  has  been  termed  the  honey-dew; 
and  the  saccharine  juice,  which  is  excreted  from  the 
bodies  of  many  of  the  insects  belonging  to  the  genus 
aphis.    This  latter  species  of  food  they  appear  to 
relish  above  all  others;  it  resembles  honey  in  its 
qualities,  and  is  sucked  with  avidity  from  the  insect 
which  yields  it,  and  which  appears  in  no  respect  to 
suffer  from  the  operation.     Boissier  de  Sauvages 
was  the  first  who  noticed  this  singular  fact;  aod 
Mr.  P.  Huber  has  ascertained  a  number  of  curious 
circumstances  attending  it.     He  conceives  that  the 
liquor  is  given  out  voluntarily  by  the  aphis,  at  the 
solicitation  of  the  Ant,  who  for  this  purpose  strikes 
it  gently  and  repeatedly  with  its  antennae,  using  the 
same  motions  as  it  does  when  caressing  its  young ; 
and  remarks  that  the  aphis  retains  this  liquor  for  a 
longer  time  where  the  Ants  are  not  at  hand  to  receive 
it.    A  single  aphis  may  of^en  be  seen  surrounded 
by  three  or  four  Ants,  who  are  feeding  on  the  honey, 
and  deriving  from  it  a  plentiful  meal.    It  does  not 
appear  that  the  aphis  uses  any  exertion  to  avoid  the 
Ants  who  are  thus  dependant  on  its  bounty;  for 
those  provided  with  wings,  which  would  easily  en- 
able them  to  escape,  are  quite  as  passive  under 
these  circumstances  as  the  rest.     Ripe  fruits  are 
often  attacked  by  Ants  on  account  of  the  sugar  they 
contain ;  and  for  the  same  reason  the  buds  of  trees 
are  infested  with  these  insects :  but  there  is  no  evi- 
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dencethat  they  at  any  time  feed  upon  com  or  vege- 
table seed.  This  poiDt  has  been  well  established  by 
Mr.  Gould  ;  and  Bonnet,  who  kept  a  colony  of  Anls 
prisoners  in  bis  study,  observed  that,  however  lon^ 
they  had  been  kept  without  food,  they  never  touched 
the  corn  that  he  put  before  them.  Honey  and  sweet- 
meats  have  strong  attractions  for  Ants,  who,  if  [hey 
once  discover  their  way  to  a  magazine  of  these 
dainties,  will  immediately  communicate  the  tidings 
to  the  rest  of  the  society,  and,  leading  them  to  the 
spot,  a  regular  path  will  soon  be  established,  which 
will  conlinue  to  be  crowded  with  a  train  of  depreda. 
tors  so  long  as  any  thing  remains  to  be  pilfered.  It 
is  however  certain,  notwithstanding  the  assertions  of 
Bomare,  who  compares  them  to  the  miser,  whose 
chief  pleasure  consists  in  contemplating  the  riches 
lie  has  amassed  in  his  coffers,  that  Ants  are  not  in 
the  habit  of  hoarding  provisions  for  future  consump- 
tion. They  grow  torpid  when  the  cold  exceeds  27 
degrees  of  Fahrenheit,  and  in  that  state  require  no 
food  ;  and  the  aphis  affords  them  sufficient  nourish- 
ment at  other  periods  of  the  winter. 

In  the  construction  of  their  nests,  each  species  of 
Ant  employs  different  materials,  and  follows  its  own 
pecaliar  mode  of  construction.  Many  form  ibem  of 
clay,  and  particularly  the  smaller  species;  one  set 
building  up  a  regular  series  of  apartments  in  succes- 
sive stories,  ofien  forty  in  number,  with  materials 
which  are  furnished  to  tbem  by  another  set  of  workers 
[  who  are  excavating  the  ground.  The  ceilings  are 
'  supported  throughout  by  small  pillars  in  soma  parts, 
and  by  vertical  walls  in  others;  while  broad  arches 
are  in  other  places  raised,  in  order  to  protect  larger 
spaces,  and  to  admit  of  lengthened  passages  of  com- 
munication throughout  a  long  extent  of  apartments. 
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These  Ants  proceed  in  their  building  only  at  such 
times  as  the  earth  has  been  softened  bj  rain  or  dew, 
and  the  atmosphere  is  at  the  same  time  sufficiendy 
moist  to  allow  of  the  materials  cohering  firmly  before 
they  dry;  and  such  are  probably  the  Ants  which 
Pliny  mentions  as  working  by  moonlight.  On  one 
occasion,  when  the  Ants,  under  the  inspection  of 
Mr.  Huber,  had  discontinued  their  labours  on  ac- 
count of  too  great  dryness  in  the  atmosphere,  he 
succeeded  in  getting  them  to  renew  their  operations 
by  sprinkling  water  upon  them  with  a  wet  brush,  in 
imitation  of  a  natural  shower.  These  insects  close 
the  doors  of  their  habitations  every  night,  in  order 
to  preyent  the  intrusion  of  others;  and  a  few  are 
said  to  remain  on  the  outside  during  the  night  as 
sentinels.  Some  Ants  collect  fragments  of  leaves^ 
bark,  or  straw,  with  which  they  construct  more  per- 
manent and  artificially  constructed  nests  than  the 
former.  Others  employ  the  fine  powder  which  they 
collect  from  decaycxl  wood ;  and  some,  for  greater 
security,  establish  themselves  under  a  large  stone, 
or  in  the  crevices  of  decayed  buildings.  Many  tribes 
of  Ants,  on  the  other  hand,  penetrate  into  the  solid 
substance  of  wood,  which  they  scoop  out  into  numer- 
ous cells,  leaving  only  such  thin  intermediate  par- 
titions as  would  crumble  into  powder  when  pressed 
externally ;  but  which  will  support  their  fabric. 

The  fecundation  of  the  Ant  is  effected  very  gene- 
rally during  the  flight  of  the  females,  in  which  they 
are  accompanied  by  the  males;  both  appearing  to 
be  provided  with  wings  chiefly  for  this  object.  A 
certain  number  of  impregnated  females  are  also,  by 
the  assistance  of  their  wings,  enabled  to  reach  dis: 
tant  situations,  where  they  become  respectively  the 
founders  of  new  colonies ;  while  the  males,  having 
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fuifilled  the  ofHce  for  which  nalnie  bod  destined 
them,  are  left  to  perish  on  the  spot  where  Ihey  de. 
scend,  tein^  removed  from  those  who  formerly 
administered  to  (hem  food,  and  being  destitute  of 
the  means  of  procuring  subsistence  for  themselves. 
Swarms  of  Ants,  of  immense  size,  are  occasionally 
met  wilh ;  some  have  been  recorded  of  such  pro- 
digious miignitude  as  to  darken  the  air  lilie  a  thick 
cloud,  and  to  cover  the  ground  where  they  settled  to 
a  considerable  extent.  Mr.  Gleditsh,  in  the  History 
of  the  Berlin  Academy  for  1749,  describes  shoals  of 
a  small  black  Ant  which  appeared  in  Germany,  and 
formed  high  columns  in  the  air,  rising  to  a  vast 
height,  and  agitated  with  a  curious  intestine  motion, 
somewhat  resembling  the  Aurora  Borealis.  A  similar 
flight  of  Anls  is  spoken  of  by  Mr.  Acolutte,  a  clergy- 
man of  Breslaw,  which  resembled  columns  of  smoke, 
and  which  fell  on  the  churches  and  the  lops  of  the 
houses,  where  the  Anls  could  be  gathered  by  band. 
fuls.  In  the  German  Ephemerides,  Dr.  Charles 
Rayger  gives  an  account  of  a  large  swarm,  which 
passed  over  the  town  of  Posen,  and  was  directing  its 
course  towards  the  Danube.  The  whole  town  was 
strewed  with  Ants,  so  that  it  was  impossible  to  walk 
without  trampling  on  thirty  or  forty  at  every  step. 
And  more  recenily,  Mr,  Dorthes,  in  the  Journal  de 
Physiqueforl790,  relates  the  appearance  of  a  similar 
phenomenon  at  Montpelier.  The  shoals  moved 
about  in  different  directions,  having  a  singular  in- 
testine motion  in  each  column,  and  also  a  general 
rotatory  motion.  About  sunset  they  all  fell  to  the 
ground ;  and  were  found,  on  examtnadon,  to  belong 
to  the  formica  nigra  of  Linnteua, 

The  infant  colonies  consist  of  very  small  num- 
bers, and  are  perhaps  wholly  the  offspring  of  a 
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common  parenl,  who  lias  migrated  alone,  or  wilb 
but  a  few  companions.  A  number  of  imprecated 
females  alighliDy;,  in  the  neighbourhood  of  the  nest, 
are  laid  hold  of  by  the  labouring  Ants,  who  imme- 
diately deprive  them  of  their  wings,  and  drag  them 
to  the  nest,  where  they  keep  them  prisoners  till  they 
deposit  ibeiregg^.  Each  is  in  the  interim  respectfoUy 
attended  by  a  numerous  retinue  of  labourers,  who 
are  solicitous  to  anticipate  all  her  wants.  When 
first  deposited,  the  e^s  are  very  small,  but  become 
considerably  lat^r  before  the  larca  is  excluded', 
being  apparently  nourished  by  absorption  ;  for  ibe 
Ants,  to  whose  care  they  are  confided,  are  continu- 
ally licking  them  with  iheir  tongues.  At  the  end  of 
a  fortnight  the  larva  comes  forth,  and  appears  in  tlie 
form  of  a.  transparent  maggot,  with  a  bead  and 
wings,  but  without  any  external  organs  of  motion. 
They  are  now  fed  by  their  nurses,  with  a  6uid  dis- 
gorged from  their  stomachs;  and  in  the  course  of 
(heir  wfaole  transformation  to  the  state  of  nympha, 
and  of  perfect  insect,  are  still  dependant  upon  their 


Almost  incredible  instances  of  sagacity  have  been 
related  of  different  tribes  of  Ants.  Some,  according 
to  Huber,  who  are  fond  of  the  honey  which  exudes 
from  the  aphis,  convey  many  of  these  insects  into 
their  own  nests,  lodge  them  near  the  vegetables  on 
which  they  feed,  but  assign  them  distinct  apartmenlB 
in  the  recesses  of  their  dwellings,  and  keep  tbem  close 
prisoners.  As  if  conscious  of  the  future  advantages 
they  may  derive  from  these  insects,  they  collect  their 
e^;8,  and  superintend  their  hatching  with  the  same 
care  which  they  bestow  on  their  own. 

Scenes  of  ferocious  contention  are  occasioually 
exhibited  between  the  inhabitants  of  neighbouring 
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1  nests,  and  tend  to  check  tlieir  otherwise  excessive 
increase  of  nomber.     Their  weapons  of  offence  are 

'  the  jawB  (which  are  capable  of  inflicting  a  deep  bite), 
and  in  Gome  species  a  sting,  after  nsing-  which  they 
instil  into  the  wound  a  highly  acrid  liquor.  It  is 
extremely  volatile  and  pungent,  and  is  capable  of 
being  ihrown  out  by  the  Ant,  when  irritated,  in  con- 
siderable quantities.  Fro^  have  been  killed  by  the 
vapour  from  an  Ant's  nest  in  less  than  five  minutes; 
and  persons  breathing  it,  when  of  a  cerlain  intensity, 
are  nearly  sutTocated.  The  most  daring  and  cou- 
rageous species,  such  as  that  which  M.  Huber  colls 
the  Amazon  Ant,  make  it  the  business  of  their  lives 
to  attack  the  nests  of  the  weaker  Ants,  and  live  by 
plundering  them  of  their  eggs  and  larvx.  These 
Kte  hatched  and  reared  by  Ants  of  the  same  species 

''  B8  themselves,  who  may  be  considered  as  auxiliaries 
to  the  Amazons,  and  who  had  themselves,  at  some 
former  period,  been  kidnapped  from  their  parent 
neat  by  (he  Amazons.  Thus  a  society  is  formed 
among  different  species  of  insects,  to  which  no 
parallel  exists  but  in  the  human  race. 

TEHMlTEa,  OR  WHITE  ANTS. 

Op  this  curious  insect  Mr.  Smeuthman  has  given,  in 
the  Philosophical  Transaciions,  so  full  and  interest- 
ing an  account,  that  we  cannot  do  better  than  quote 
from  it.  "  or  a  great  many  curious  parts  of  the 
creation  (says  he)  which  I  met  with  in  Guinea,  ilie 
Termites,  or  White  Ants,  seemed  most  worthy  of 
minute  attention. 

"  The  size  and  figure  of  their  buildings  have  al- 
trncted  the  notice  of  many  travellers,  and  yet  the 
'  irorld  has  not  hitherto  been  furnished  with  a  tole- 
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rable  description  of  them,  though,  when  we  come  to 
consider  the  wonderful  order  of  these  insects,  and 
of  their  subterraneous  cities,  they  will  appear  fore- 
most on  the  list  of  the  wonders  of  the  creation. 

"  These  insects  are  known  by  various  names. 
They  belong  to  the  Termes  of  Linnaeus;  and  other 
systematic  naturalists. 

*'  By  the  English,  in  the  windward  parts  of  Africa 
they  are  called  Bugga  Bugs.  In  the  West  Indies, 
Wood  Lice,  Wood  Ants,  or  White  Ants.  By  the 
French,  at  Sen^;al,  Vague  Vagues.  In  the  West 
Indies,  Poux  de  Bois,  or  Fourmis  Blanches.  By 
the  Portuguese  in  the  Brazils,  Coupee,  or  Cutters, 
from  their  cutting  things  in  pieces.  By  this  latter 
name,  and  that  of  Piercers  or  Ekiters,  and  similar 
terms,  they  are  distinguished  in  various  parts  of  the 
tropical  regions. 

**  The  Termites  are  represented  by  Linnaeus  as  the 
greatest  plague  of  both  Indies,  and  are  indeed  every 
way  between  the  Tropics  so  deemed,  from  the  vast 
damages  they  cause,  in  consequence  of  their  eating 
and  perforating  wooden  buildings,  utensils,  and  fur- 
uiture,  with  all  kinds  of  merchandise,  which  are 
totally  destroyed  by  them,  if  not  timely  prevented ; 
for  nothing  less  hard  than  metal  or  stone  can  escape 
their  destructive  jaws. 

"  These  insects  have  generally  obtained  the  name 
of  Ants,  from  the  similarity  in  their  manner  of  living, 
which  is  in  large  communities,  that  erect  very  ex- 
traordinary nests,  for  the  most  part  on  the  surface  of 
the  ground,  whence  their  excursions  are  made  through 
subterraneous  passages,  or  covered  galleries,  which 
they  build  whenever  necessity  obliges,  or  plunder 
itiduces  them  to  march  above  ground ;  and,  at  a 
great  distance  from   their  habitations,  carry  on  a 
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business  of  depredation,  scarce  credible  but  to  tbose 
who  have  seen  it.  Bat  notwilbBtanding  the;  live  in 
communtlies,  and  are,  like  ibe  Ants,  omnivorous ; 
though,  like  them,  at  a  certain  period,  tbey  are  fur- 
nished with  four  wings,  and  emigrate  or  colonise  at 
the  same  season  -  they  are  by  no  means  the  same 
kind  of  insects,  nor  does  their  form  correspond  with 
that  ofAnts  in  any  one  state  of  their  existence,  which, 
like  moat  other  insects,  ia  changed  several  times. 
They  resemble  the  Ants  also  in  their  provident  la- 
bour, but  surpass  them  as  well  as  the  bees,  wasps, 
beavers,  &c.  in  the  arts  of  building,  as  well  as  in  the 
arts  of  government,  as  much  as  the  Europeans  excel 
the  least  cultivated  savages. 

Of  every  species  of  the  Termites  there  are  three 
orders;  first,  the  working  insects,  which  I  shall  call 
Labourers ;  next  the  fighting  ones,  or  Soldiers,  which 
do  no  kind  of  labour:  and,  last  of  all,  the  winged 
ones,  or  Perfect  Insects,  which  are  male  and  female, 
and  capable  of  propagation,  These  might  very  ap- 
positely be  called  the  nobility  or  gentry,  for  they 
neither  labour  nor  fight,  being  quite  incapable  of 
either,  and  almost  of  self-defence.  These  only  are 
capable  of  being  elected  kings  or  queens ;  and  na- 
ture has  so  ordered  it,-that  they  emigrate  within  a 
few  weeks  altfr  they  are  elevated  to  this  stale,  and 
either  establish  new  kingdoms,  or  perish  within  a 
day  or  two. 

"The  TermesBellicosus,  being  thelai^eslspeciea', 
is  best  known  on  the  coast  of  Africa.  It  erects  im- 
mense buildings  of  well  tempered  clay  or  earth, 

'  The  oilier  species  of  lUis  insflcl,  «>  enmneratod  by  Dt.  So- 
Oder,  are,  8.  'I'ennei  Moniai;  3.  TermoB  Actdij  4.  Tennes 
'    Uesmictor;  5.  Termes  Arlidrum. 
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which  are  contrived  wilh  such  art,  that  vre  are  at 
loss  to  say,  whether  they  are  mosl  to  be  admired  od 
that  account,  or  for  their  enormous  magnitude  and 
solidity.  'J'hey  not  only  build  larger  and  more 
curious  nests,  hut  are  also  more  numerous,  and  do 
inlinitety  more  mischief  to  mankind  than  the  other 
species.  When  these  insects  attack  such  things  as 
we  would  not  wish  to  have  injured,  we  must  con- 
sider them  as  most  pernicious ;  but  when  they  are 
employed  in  destroying  decayed  trees  and  sub- 
stances which  only  encumber  the  surface  of  the 
earth,  they  may  be  justly  supposed  very  useful.  In 
this  respect  they  resemble  very  much  the  common 
flies,  which  are  regarded  iu  general  as  noxious,  ajid 
at  best  as  useless  beings ;  but  this  is  certainly  for 
want  of  consideration.  There  are  not  probably  in 
all  nature  animals  of  more  importance,  and  it  would 
not  be  difficult  to  prove,  that  we  should  feel  the 
want  of  one  or  two  species  of  large  quadrupeds, 
much  less  than  of  one  or  two  species  of  these  despi- 
cable looking  insects.  It  is  apparent  to  all,  who 
have  made  observation,  that  they  contribute  more 
to  the  quick  dissolution  of  putrescent  matter  than 
any  other.  They  are  so  necessary  in  all  hot  cli- 
mates, that  even  in  the  open  Gelds  a  dead  animal 
or  small  putrid  substance  cannot  be  laid  upon  the 
ground  two  minutes  before  it  will  be  covered  with 
flies  and  their  maggots,  which  instantly  entering 
quickly  devour  one  part,  and  perforating  the  rest  in 
various  directions,  expose  the  whole  to  be  much 
sooner  dissipated  by  the  elements.  Thus  it  is  wilh 
the  Termites ;  the  rapid  vegetation  in  hot  climates, 
of  which  no  idea  can  be  formed  by  any  thing  to  be 
seen  in  this,  is  eijualled  by  as  great  a  c 
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t  Ktractioii  from  natural  as  well  as  accidental  causes'. 
It  seems  apparent,  that  when  any  thing  is  arrived 
at  its  last  degree  of  perfection,  the  Creator  has  de- 
creed it  shall  be  totally  destroyed  as  soon  as  pos- 
sible, that  the  face  ofnuture  may  be  speedily  adorned 
with  Tresb  productions  in  the  bloom  of  spring  or  the 
pride  of  summer :  so  when  trees,  and  even  woods, 
are  in  part  destroyed  by  tornadoes  or  fire,  it  is  won- 
derful to  observe,  how  many  agents  are  employed  in 
hastening  the  total  dissolution  of  the  rest;  but  in 
the  hot  climates  there  are  none  so  expert,  or  who  do 
tfaeir  business  so  expeditiously  and  effectually  as 
these  insects,  who  in  a  few  weeks  destroy  and  carry 
away  the  bodies  of  large  trees  without  leaving  a  par- 
ticle behind,  thus  clearing  the  place  for  olher  vege- 
tables, which  soon  fill  up  every  vacancy;  and  in 
places,  where  two  or  three  years  before  there  has 
been  a  populous  town,  if  the  inhabitants,  as  is  fre- 
quently the  case,  have  chosen  to  abandon  it,  there 
shall  be  a  very  thick  wood,  and  not  the  vestige  of  a 
post  to  be  seen,  unless  the  wood  has  been  of  a 
epecies  which,  Irom  its  hardness,  is  called  iron 

"  The  nests  of  the  Termites  Bellicosi  are  so  nume- 
rous oil  over  the  island  of  Bananas,  and  the  adjacent 
continent  of  Africa,  that  it  is  scarce  possible  to  stand 
upon  any  open  place,  where  one  of  these  buildings 
is  not  to  be  seen  within  fifty  paces,  and  frequently 
Eire  to  be  seen  almost  close  to  each 
other.     In  some  parts  near  Senegal,  as  mentioned 

'  ITie  Guinea  grasa,  wtiich  is  so  well  known  and  bo  much 
oleemed  by  our  planters  in  die  VVeat  Indies,  grows  in  Africa 
tbineen  feel  higli  upon  an  avorage,  which  height  it  attains  in 
about  five  or  aii  months;  and  the  growth  of  many  other  plants 
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by  Mons.  Adanson,  their  number,  magnitude,  and 
closeness  of  situation,  make  them  appear  like  the 
villages  of  the  natives.  These  buildings  are  usually 
termed  hills,  from  their  outward  appearance,  which 
is  that  of  little  hills  more  or  less  conical,  and  about 
ten  or  twelve  feet  in  perpendicular  height  above  the 
common  surface  of  the  ground. 

''  These  hills  continue  quite  bare  until  they  are 
six  or  eight  feet  high ;  but,  in  time,  the  dead  barren 
clay,  of  which  they  are  composed,  becomes  fertilized 
by  the  genial  power  of  the  elements  in  these  -prolific 
climates;  and  in  the  second  or  third  year,  the  hillock, 
if  not  overshaded  by  trees,  becomes  almost  covered 
with  grass  and  other  plants ;  and  in  the  dry  season, 
Avhen  the  herbage  is  burnt  up  by  the  rays  of  the  son, 
it  is  not  much  unlike  a  very  large  haycock. 

"  Every  one  of  these  buildings  consists  of  two 
distinct  parts,  the  exterior  and  the  interior.  The 
exterior  is  one  large  shell  in  the  manner  of  a  dome, 
large  and  strong  enough  to  shelter  the  interior  from 
the  vicissitudes  of  the  weather,  and  the  inhabitants 
from  the  attacks  of  natural  or  accidental  enemies. 
It  is  always,  therefore,  much  stronger  than  the  in- 
terior building,  which  is  the  habitable  part,  divided 
with  a  wonderful  kind  of  regularity  and  contrivance 
into  an  amazing  number  of  apartments  for  the  resi- 
dence of  the  king  and  queen,  and  the  nursing  of 
their  numerous  progeny ;  or  for  magazines,  which 
are  always  found  well  filled  with  stores  and  pro- 
visions. 

"  These  hills  make  their  first  appearance  above 
ground  by  a  little  turret  or  two  in  the  shape  of 
sugar-loaves,  which  are  run  a  foot  high  or  more. 
Soon  after,  at  some  little  distance,  while  the  former 
are  increasing  in  height  and  size,  they  raise  others. 
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and  so  go  on  increasing  the  number  and  widening 
ihem  at  the  base,  till  their  works  below  are  covered 
with  these  turrets,  which  they  always  raise  the 
highest  and  largest  in  the  middle,  and  by  filling 
up  the  intervals  between  each  turret,  collect  them 
BS  it  were  into  one  dome.  They  ore  made  very 
solid  and  Gtrong,  and  when  by  thejunctioo  of  them 
the  dome  is  completed,  for  which  purpose  the  tur- 
rets answer  as  staffolds,  they  take  away  the  middle 
ones  entirely,  except  the  tops  (which  Joined  together 
make  the  crown  of  the  cupola)  and  apply  the  clay 
to  the  building  of  the  works  within,  or  to  erecting 
fresh  turrets  for  the  purpose  of  raising  the  hillock 
still  higher ;  so  that  no  doubt  some  part  of  the  clay 
is  used  several  limes,  like  the  boards  and  posts  of  a 
mason's  scaffold. 

"  When  these  hUls  are  at  their  full  height,  they 
answer  excellently  as  places  to  look  out.  1  have 
been  with  four  men  on  the  top  of  one  of  these  hil- 
locks. Whenever  word  was  brought  us  of  a  vessel 
in  sight,  we  immediately  ran  to  some  Buggu  Bug 
hill,  as  Ihey  are  called,  and  clambered  up  to  get  a 
good  view,  for  upon  tbe  common  surface  it  was  sel- 
dom possible  to  see  over  the  grass  or  plants. 

"  The  interior  parts  of  these  buildings  are  dis- 
posed nearly  as  follows ; 

"  The  royal  chamber,  which  I  call  so  on  account 
of  its  being  occupied  by  the  king  and  queen,  is 
situated  at  about  a  level  with  the  surface  of  the 
ground,  at  an  equal  distance  from  all  the  sides  of 
the  building,  and  directly  under  the  apex  of  the 
hill. 

"  It  is  on  all  sides,  both  above  aud  below,  sur- 
rounded by  what  I  should  call  the  royal  apartments, 
which  have  <Hily  lubonrent  and  soldiers  in  them,  and 
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can  be  intended  for  no  otl^er  purpose  than  for  these 
to  wait  in,  either  to  guard  or  serve  their  common 
father  and  mother,  on  whose  safety  depends  the 
happiness,  and,  according  to  the  negroes,  even  the 
existence,  of  the  whole  community.  These  apart- 
ments compose  an  intricate  labyrinth,  which  extends 
a  foot  or  more  in  diameter  from  the  royal  chamber 
on  every  side.  Here  the  nurseries  and  magazines  of 
provisions  begin,  and,  being  separated  by  small 
empty  chambers  and  galleries,  which  go  round  them 
or  communicate  from  one  to  the  other,  are  continued 
on  all  sides  to  the  outward  shell,  and  reach  up 
within  it  two-thirds  or  three-fourths  of  its  height, 
leaving  an  open  area  in  the  middle  under  the  dome, 
which  very  much  resembles  the  nave  of  an  old  ca. 
thedral:  this  is  surrounded  by  three  or  four  very 
large  Gothic  shaped  arches,  which  are  sometimes 
two  or  three  feet  high  next  the  front  of  the  area,  but 
diminish  very  rapidly  as  they  recede  from  thence 
like  the  arches  of  aisles  in  perspectives,  and  are  soon 
lost  among  the  innumerable  chambers  and  nurseries 
behind  them. 

*'  All  these  chambers,  and  the  passages  leading  to 
and  from  them,  being  arched,  they  help  to  support 
one  another ;  and  while  the  interior  lai^e  arches 
prevent  them  falling  into  the  centre,  and  keep  the 
area  open,  the  exterior  building  supports  them  on 
the  outside. 

"  There  are,  comparatively  speaking,  few  openings 
into  the  great  area,  and  they  for  the  most  part  seem 
intended  only  to  admit  that  genial  warmth  into  the 
nurseries  which  the  dome  collects. 
•  "  The  interior  building  or  assemblage  of  nurseries, 
chambers,  &c.  has  a  flattish  roof  without  any  per- 
foration,  which  would  keep  the  apartments  below 
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dry,  in  case  through  accideDt  the  dome  should  re- 
ceive any  injury  and  let  in  water;  and  it  is  never 
exactly  flat  and  unifonn,  because  they  are  always 
adding  to  it  by  building  more  chambers :  so  that 
the  divisions  or  columns  between  the  future  arched 
apartments  resemble  the  pinnacles  upon  the  fronts 
of  some  old  buildings,  and  demand  particular  notice 
as  affording  one  proof  that  for  the  most  part  the 
insects  project  their  arches,  and  do  not  make  them, 
as  I  imagined  for  a  long  time,  by  excavation. 
.  "  The  area  has  also  a  flattish  floor,  wliich  lies  over 
■■■the  royal  chamber,  but  sometimes  a  good  height 
Above  it,  having  nuraenes  and  nii^razines  between. 
It  is  waterproof,  and  contrived,  as  far  as  I  could 
guesB,  to  let  the  water  off,  if  it  should  get  in,  and 
run  over  by  some  short  way  into  the  subterraneous 
passages  which  run  under  the  lowest  apartments  in 
the  hill  in  various  directions,  and  are  of  an  astonish- 
ing size,  being  wider  than  the  bore  of  a  great  cannon. 
I  have  a  memorandum  of  one  I  measured,  perfectly 
cylindrical,  and  thirteen  inches  in  diameter. 

"  These  subterraneous  passages  or  galleries  are 
lined  very  thick  with  the  same  kind  of  clay  of  which 
the  bill  is  composed,  and  ascend  the  inside  of  the 
oalward  shell  in  a  spiral  manner,  and  winding  round 
the  whole  building  up  to  the  top  intersect  each  other 
,  At  different  heights,  opening  either  immediately  into 
•the  dome  in  various  places,  and  into  the  interior 
Iniilding,  the  new  turrets,  &c.  or  communicating 
thereto  by  other  galleries  of  different  bores  or  diame- 
ters, either  circular  or  oval.  From  every  part  of 
these  large  galleries  arc  various  small  pipes  or  gal- 
leries leading  to  different  parts  of  the  building. 
Under  ground  there  are  a  great  many  which  lead 
tjownward  by  sloping  descents  three  and  four  feet 
perpendicular  among  the  gravel,  I'rom  whence  the 


laboaring  Tennitescull  the  finer  parts,  wbich,  being 
worked  up  in  their  mouths  to  the  consistence  of 
mortar,  becomes  that  solid  clay  or  stone  of  which 
their  hills  and  all  their  building,  except  their  nurse- 
ries, are  composed.  Other  galleries  aga.ia  ascend 
and  lead  out  horizontally  on  every  side,  and  lire 
carried  under  ground  near  to  the  surface  a  vast  dis- 
tance: for  if  you  destroy  all  the  nests  within  one 
hundred  yards  of  your  house,  the  inhabitants  of 
those,  which  are  left  unmolested  farther  off,  will 
nevertheless  carry  on  their  subterraneous  galleries, 
and  invade  the  goods  and  merchandises  contained 
in  it  by  sap  and  mine,  ond  do  great  mischief,  if  you 

"  But  to  return  to  the  cities  from  whence  these 
extraordinnry  expeditions  and  operations  originate, 
it  Bcems  there  is  a  degree  of  necessity  for  the  gal. 
leries  under  the  hills  being  thus  large,  being  the 
great  thoroughfares  for  all  the  labourers  and  soldiers 
going  forth  or  returning  upon  any  business  what 
ever,  whether  fetching  clay,  wood,  water,  or  pro^ 
visions;  and  they  are  certainly  well  calculated  for 
the  purposes  to  which  they  are  applied,  by  the  spiral 
slope  which  is  given  them ;  for  if  they  were  peipen- 
dicular,  the  labourers  would  not  be  able  to  carry  on 
their  building  with  so  much  focUity,  as  they  ascend 
a  perpendicular  with  great  difficulty,  and  the  soldien, 
can  scarce  do  it  at  all.  It  is  on  this  account  that 
sutnetinies  a  road  like  a  ledge  is  made  on  the  per. 
pendicular  side  of  any  part  of  the  building  within 
their  hill,  which  is  flat  on  the  upper  surface,  and 
half  an  inch  wide,  and  ascends  gradually  like  a 
staircase,  or  like  those  roads  which  are  cut  on  the 
sides  of  hills  and  mountains,  that  would  otherwise 
be  inaccessible;  by  which,  and  similar  contrivances, 
they  Iravel  with  great  facility  to  every  interior  patt. 


Td!s  too  IB  probiifaly  ihe  cause  of  iheir  building 
a  kind  or  bridge  of  one  vast  arch,  which  answers  the 
purpose  of  a  flight  of  stairs  from  the  floor  of  the 
area  to  some  opening  on  the  side  of  one  of  the  co- 
lumns which  support  the  great  arches,  which  must 
shorten  the  distance  exceedingly  to  those  labourers 
who  have  the  ^gs  to  carry  from  the  royal  chamber 
to  some  of  the  opper  nurseries,  which  in  some  hills 
would  be  four  or  five  feet  in  the  straighlest  line,  and 
much  more  if  earned  through  all  the  winding  pas- 
sages which  lead  through  the  inner  chambers  and 
apartments. 

"  I  have  a  memorandum  of  one  of  these  bridges, 
half  an  inch  broad,  a  quarter  of  an  inch  thick,  and 
ten  inches  long,  making  the  side  of  an  elliptic  arcli 
of  proportionable  size ;  so  that  it  is  wonderful  it  did 
not  fall  over  or  break  by  its  own  weight  before  they 
got  it  joined  to  the  side  of  the  column  above.  It 
was  strengthened  by  a  small  arch  at  the  bottom,  and 
bad  a  hollow  or  groove  all  the  length  of  the  upper 
surface,  either  made  purposely  for  the  inhabitants 
to  travel  over  with  more  safety,  or  else,  which  is  not 
improbable,  worn  so  hy  frequent  treading." 
,  Mr.  Smeathman  next  describes  some  inferior 
buildings  made  by  other  species  of  the  Termites ; 
but  nothing  very  remarkable  occurs,  till  we  come  to 
the  neats  built  by  Ihe  Termites  Arborum.  These 
Bre  generally  spherical  or  oval,  and  built  in  trees, 
and  very  frequently  may  be  seen  surrounding  the 
branch  of  a  tree  at  the  height  of  seventy  or  eighty 
feet;  and  (though  but  rarely  of  so  la^e  a  size)  as 
big  as  a  very  great  sugar  cask. 

"  The  colour  of  these  nests,  like  that  of  the  n 
turrets,  is  black,  from  which,  and  their  irregular 
surface  and  orbicular  shape,  they  have  been  called 
Negro  Heads  by  our  (irsl  writers 
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Islands,  and  by  ihe  French,  'T^tes  des  Negres.' 
See  Hunter's  Evdyn's  Sylva,  p.  17,  They  are  com- 
posed  of  small  particles  of  vood  and  the  varioas 
l^ims  and  juices  of  trees,  combined  with,  perbapc, 
those  of  the  animals,  and  worked  by  those  Htde  in-  I 
duatrious  creatures  into  a  paste,  and  so  monlded  | 
into  innumerable  little  cells  of  very  ditferenl  and 
irregular  forms,  which  afford  nothing  curious,  bnl 
the  immense  quantity  of  inhnbilanls,  young  and 
old,  with  which  the;  are  at  all  times  crowded  ;  on 
which  account  they  are  sought  for  in  order  to  feed 
young  fowls,  and  especially  for  the  rearing  of  turkeys. 
These  nests  are  very  compact,  and  so  strongly  at- 
tached to  the  boughs  on  which  they  are  fixed,  that 
there  is  no  detaching  them  hut  by  cutting  them  in 
pieces,  or  sawing  off  the  branch;  and  they  will  sus- 
l^n  the  force  of  a  tornado  as  long  as  the  tree  on 
which  they  are  fixed. 

"  The  Termites  Arhorum,  tliose  which  build  ui 
tj'ees,  frequently  establish  their  nests  within  the  roofs 
and  other  parts  of  houses,  to  which  they  do  coi 
derable  damage,  if  not  entirely  extirpated.  The 
large  species  are,  however,  not  only  much  more  de> 
structive,  but  more  difficult  to  be  guarded  against, 
since  they  make  their  approaches  chiefly  under 
ground,  descending  below  the  foundations  of  bonses 
and  stores  at  several  feet  from  the  surface,  and  rising 
again  either  in  ihe  floors,  or  entering  at  the  bottom 
of  the  posts,  of  which  the  sides  of  the  building  are 
composed,  bore  quite  through  ihem,  following  the 
course  of  the  fibres  to  the  top,  or  making  lateral 
perforations  and  cavities  here  and  there  as  they 
proceed. 

"  While  some  are  employed  in  galting  the  posts, 
others  ascend  from  them,  entering  a  raiter  or  some 
other  part  of  the  roof.   If  they  once  find  the  thatch. 
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which  seems  to  be  a  favourite  food,  ihey  soon  bring; 
up  wet  clay,  and  build  their  pipes  or  galleries 
through  the  roof  in  various  directions,  as  long  as  it 
will  support  them ;  sometimes  eating  the  palm-tree 
leaves  and  branches  of  which  it  is  composed,  and 
perhaps  the  rattan  or  other  running  plant  which  is 
used  OS  a  oord  to  lie  the  various  parts  of  the  roof 
together,  and  that  to  the  posts  which  support  it. 
Thus,  with  the  assistance  of  the  rats,  they  very  soon 
ruin  the  house  by  weakening  the  fastenings,  and 
exposing  it  to  the  wet.  In  the  mean  lime,  the  posts 
will  be  perforated  in  every  direction  as  full  of  holes 
as  that  limber  in  the  bottoms  of  ships  which  has 
been  bored  by  the  worms :  the  fibrous  and  knotty 
parts  which  are  the  hardest,  being  left  to  the  last'. 

"  They  sometimes,  in  carrying  on  this  business, 
find,  tliat  the  post  has  some  weight  to  support,  and 
ihen  if  it  is  a  convenient  track  to  the  roof,  or  is  itself 
a  kind  of  wood  agreeable  to  ihem,  they  bring  their 
mortar,  and  fill  all  or  most  of  Ihe  cavities,  leaving 
the  necessary  roads  through  it,  and  as  fast  as  they 
take  away  the  wood  replace  the  vacancy  with  that 
material;  which  being  worked  together  by  them 
closer  and  more  compactly  than  human  strength  or 

'  Tlie  <ea-wonnB,  so  jieraicious  tq  our  shipping,  appear  tH 
Jiave  the  budh  oflice  altolied  tliem  in  the  wateni  wliicli  tlie 
TFrmitts  hiie  on  llie  land.  Tbej  will  appear,  on  i.  very  litlle 
cooflideretirm.  to  be  mait  important  beings  in  the  great  chain  of 
creation,  and  pleasing  denionsuations  nf  that  infinitely  wise  and 
gncious  power  which  fonned,  and  still  preserves,  the  whole  in 
Ruch  wondorfal  ordei  and  beauty ;  for.  if  it  was  not  for  the  ta- 
patity  of  these  and  snch  animals,  tropical  rivers,  and  indeed  the 
ocean  itself,  would  be  choked  with  the  bodies  of  trees  which  are 
annually  carried  down  by  the  rapid  torrents,  as  many  ot  them 
noold  last  for  Bgos,  and  probably  be  prodaciire  of  evils,  of 
which,  happily,  we  cannot  in  the  present  bamoniaas  slate  of 
things  form  any  idea ;  whereas  now  being  consumed  by  these 
animals,  Ihey  are  more  cssily  broken  in  piercB  by  waves;  and 
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-art  could  ram  it,  when  the  house  is  pulled  to  pieces, 

in  order  to  examine  if  any  of  the  posts  are  fit  to  be 

used  again,  those  of  the  softer  kinds  are  often  found 

reduced  almost  to  a  shell,  and  all  or  a  greater  part 

transformed  from  wood  to  clay  as  solid  and  as  hard 

as  many  kinds  of  free-stone  used  for  building  in 

England.    It  is  much  the  same  when  the  Termites 

Bellicosi  get  into  a  chest  or  trunk  containing  clothes 

and  other  things ;  if  the  weight  above  is  great,  or 

they  are  afraid  of  Ants  or  other  enemies,  and  have 

time,  they  carry  their  pipes  through,  and  replace  a 

great  part  with  clay,  running  their  galleries  in  various 

directions.    The  Tree  Termite^,  indeed,  when  they 

get  within  a  box,  often  make  a  nest  there,  and,  being 

once  in  possession,  destroy  it  at  their  leisure.  They 

did  so  to  the  pyramidal  box  which  contained  my 

compound  microscope.    It  was  of  mahogany,  and 

I  had  left  it  in  the  store  of  Governor  Campbell  of 

Tobago,  for  a  few  months,  while  I  made  the  tour 

of  the  Leeward  Islands.    On  my  return  I  found 

these  insects  had  done  much  mischief  in  the  store, 

and,  among  other  things,  had  taken  possession  of 

the  microscope,  and   eaten  every   thing  about  it 

except  the  glass  or  metal,  and  the  board  on  which 

the   pedestal  is  fixed,  with  the  drawers  under  it. 

the  fragments  which  are  not  devoured  become  specifically  lighter, 
and  are  consequently  more  readily  and  more  effectually  thrown 
on  shore,  where  the  sun,  wind,  insects,  and  various  other  instni- 
ments,  speedily  promote  their  entire  dissolution. 

That  wood  will  endure  in  water  an  amazing  number  of  ages, 
is  apparent  from  the  oak  stakes  which  were  driven  into  the  bed 
of  the  river  Thames  on  the  invasion  of  this  island  by  Juhos 
Caesar,  one  of  which  is  to  be  seen  in  Sir  Ashton  Lever's  Masenin, 
and  likewise  from  those  bodies  of  trees  which  are  daily  found  in 
the  bogs  and  morasses  of  Great  Britain  and  Ireland,  which  after 
a  duration,  the  former  of  eighteen  hundred,  the  latter  of  upwards 
of  two  thousand  years,  are  found  in  a  perfect  state  of  preserva- 
tion. 


md    the-'thinga  encloseil.     Tlie   edls  Were  built 

I'  all  round  the  pedestal  and  the  tube,  nod  attached 

i-ery  side.     All  tbe  glasses  which   were 

I  covered  with  the  wooden  substance  of  their  nests 

I  Tetnined  a  cloud  of  a  gummy  nature  upon  ihem 

I  that   was  not  easily  got  off,  and   the  lacquer  or 

)  burnish  with  which  the  brass  work  was  covered  was 

I  totally  spoiled.     Another  party  had  taken  a  liking 

3  slaves  ol'  a  Madeira  cask,  and  had  let  out 

it  a  pipe  of  fine  old  wine.     If  the  large  species 

of  Africa  (the  Termites  Bellicosi)  had  been  so  long 

in  the  uninterrupted  possession  of  such  a  store,  they 

would  not  have  left  twenty  pounds  weight  of  wood 

remaining  of  the  whole  building,  and  all  that  it 

(contained. 
"Theseinsectsare  not  less  expeditious  in  destroy- 
ing the  shelves,  wainscoling,  and  other  fixtures  of  a 
touse,  than  the  house  itself.     They  are  for  ever 
-piercing  and  boring  in  all  directions,  and  sometimes 
^  out  of  the  broadside  of  one  post  into  that  of  an- 
other joining  toil;  but  they  always  destroy  the  softer 
Bubstances  firet,  and  are  particularly  fond  of  pine 
and  fir  boards,  which  they  excavate  and  carry  away 
with  wonderful  cunning  and  dispatch:  for,  except 
a  shelf  has  something  standing  upon  it,  as  a  book, 
or  any  thing  else  which  may  tempt  them,  they  will 
not  perforate  the  surface,  but  artfully  preserve  it 
quite  whole,  and  eat  away  all  the  inside,  except  a 
few  fibres  which  barely  keep  the  two  sides  connected 
I  logether,  so  that  a  piece  of  an  inch  broad,  which  ap- 
l  pears  solid  to  the  eye,  will  not  weigh  much  more 
I  ibon  two  sheets  of  pasteboard  of  equal  dimensions, 
I  atXer  these  animals  have  been  a  little  while  in  pos- 
1  of  it.     In  short,  the  Termites  art;  so  insidious 
ir  attacks,  that  we  cannot  be  too  much  on  our 


luut    I 
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guard  against  Ihem :  they  will  sometimes  begin  niut 
raise  their  works,  especially  in  new  houses,  through 
the  floor.  If  you  destroy  the  work  so  began,  and 
make  a  fire  upon  the  spot,  the  next  night  tbey  will 
attempt  lo  rise  throogh  another  part;  and,  if  they 
happen  to  emej^  from  under  a  trunk  early  in  the 
night,  will  pierce  the  bottom,  and  destroy  or  spoil 
every  thing  in  it  before  the  morning.  On  these  oo 
counts  we  are  careful  to  set  all  our  chests  and  boxes 
upon  stones  or  bricks,  so  as  to  leave  the  bottoms  of 
such  furniture  some  inches  above  the  ground, 

"  When  the  Termites  attack  trees  and  branches 
in  the  open  air,  they  sometimes  vary  their  manner' 
of  doing  it.  If  a  stake  in  a  hedge  has  not  taken  root, 
and  vegetated,  it  becomes  their  business  to  destniyi 
it  If  it  has  a  good  sound  bark  round  it,  they  wiU- 
enter  at  the  bottom,  and  eat  all  but  the  bark,  which 
will  remain,  and  exhibit  the  appeamnce  of  a  solid 
stick;  but,  if  they  cannot  trust  the  bark,  tbey  cover 
the  whole  stick  with  their  mortar,  and  it  then  looks 
as  if  it  had  been  dipped  into  thick  mud  that  had 
been  dried  on.  Under  this  covering  they  worl^ 
leaving  no  more  of  t)ie  stick  and  bark  than  is  barely 
sufficient  to  support  it,  and  frequently  not  the 
smallest  particle,  so  that,  upon  a.  very  small  tap  with 
your  walkingstick,  the  whole  stake,  though  appa,- 
rently  as  thick  as  your  arm,  and  five  or  six  feet  long, 
loses  its  form,  and  disappearing  like  a  shadow  folia 
in  small  fragments  at  your  feet.  They  generally 
enter  the  body  of  a  large  tree  which  has  fallen 
through  age  or  been  thrown  down  by  violence,  on 
the  side  next  the  ground,  and  eat  away  at  their 
leisure  within  the  bark,  without  giving  themselves 
llie  trouble  either  to  cover  it  on  the  outside,  or  lo 
replace  the  wood  which  they  have  removed  from 
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within,  being  soiseliow  sensible  that  tbere  is  no  ne- 
cessity for  it.  These  escavaled  trees  have  deceived 
me  two  or  three  times  in  running:  for,  fitlemptiDg 
to  step  two  or  three  feet  high,  I  might  as  well  have 
attempted  to  step  upon  a  cloud,  and  have  come 
down  with  such  unexpected  violence,  that,  besides 
shaking  my  teelh  and  bones  almost  to  dislocation,  I 
have  been  precipitated,  head  foremost,  among  the 
neighbouring  trees  and  bushes.  Sometimes,  though 
seldom,  they  attack  living  trees ;  but  not,  I  appre- 
hend, before  symptoms  of  mortification  have  ajj- 
peared  at  the  roots,  since  it  is  evident,  as  is  before 
observed,  that  these  insects  are  intended  in  the  order 
of  nature  to  hasten  the  dissolution  of  such  trees  and 
vegetables  as  have  arrived  at  their  greatest  maturity 
and  perfection,  and  which  would,  by  u  tedious  decay, 
serve  only  to  encumber  the  face  of  the  earth.  Tliia 
purpose  they  answer  so  effectually,  that  nothing 
perishable  escapes  them,  and  it  is  almost  impossible 
to  leave  any  thing  penetrable  upon  the  ground  a 
long  time  in  safety ;  for  the  odds  are,  that,  put  it 
where  you  will  abroad,  they  will  find  il  out  before 
the  following  morning,  and  its  destruction  follows 
very  soon." 

Having  thus  given  some  idea  of  the  nests  of 
these  wonderful  insects,  of  their  uses  in  the  creation, 
and  of  the  vast  mischief  they  cause  to  mankind, 
Mr.  Smeathman  next  describes  the  insects  them- 
selves. This  description  is  introductory  to  bis 
curious  and  entertaining  account  of  their  economy 
and  management,  and  of  their  manner  of  bnilding, 
lighting,  and  marching. 

"  I  have  observed  before,  that  there  are  of  every 
Species  of  Termites  three  orders.  Of  these  the  work- 
ing insects  or  labourers  are  always  the  most  nume- 
rous.    In  the  Termites  Belticosus  there  seem  to  be 
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at  least  one  hundred  labourers  to  one  of  the  fighting' 
insects  or  soldiers.  The  labourers  are  about  one* 
fourth  of  an  inch  long,  and  twenty-five  of  them  weigh 
about  a  grain ;  so  that  they  are  not  so  large  as  some 
of  our  Ants.  From  their  external  habit  and  fond* 
nessfor  wood,lhey  have  been  very  expressively  called 
wood  lice.  They  resemble  them/  it  is  true,  very 
much  at  a  distance,  but  they  run  faster  than  any 
other  insects  of  their  size,  and  are  incessantly  bust* 
ling  about  their  affairs. 

"  The-  second  order,  or  Soldiers,  have  a  very  dif- 
ferent form  from  the  labourers,  and  have  been  by 
some  authors  supposed  to  be  the  males,  and  the 
former  neuters:  but  they  are,  in  fact,  the  same 
insects  as  the  foregoing,  only  they  have  undergone 
a  change  of  form,  and  approach  one  degree  nearer 
to  the  perfect  state.  They  are  now  much  larger, 
being  half  an  inch  long,  and  equal  in  bulk  to  fifteen 
of  the  labourers. 

"  There  is  now  likewise  a  most  remarkable  cir- 
cumstance in  the  form  of  the  head  and  mouth ;  for 
in  the  former  state  the  mouth  is  evidendy  calculated 
for  gnawing  and  holding  bodies ;  but  in  this  state. 


the  jaws  being  shaped  just  like  two  very  sharp  awls 
a  little  jagged,  they  are  incapable  of  any  thing  but 
piercing  or  wounding,  for  which  purposes  they  are 
very  effectual,  being  as  hard  as  a  crab's  claw,  and 
placed  in  a  strong  homy  head,  which  is  of  a  nut- 
brown  colour,  and  lat^ex  \V\;n.tv  wll  t\ve  te^t  of  the  body 
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together,  which  seems  to  labour  uDder  great  clifR- 
culty  in  carrying  it :  on  which  account  perhaps  tlie 
animal  is  incapable  of  climbing  up  perpendicular 
surfaces. 

"  Tbe  third  order,  or  the  insect  in  its  perfect  slate, 
varies  its  turm  still  more  than  ever.  The  head, 
thorax,  and  abdomen,  differ  almost  entirely  from  the 
some  parts  in  the  labourers  and  soldiers ;  and,  be- 
sides this,  the  animal  ia  now  fumiahed  with  four 
large  brownish,  transparent  wings,  with  which  it  is 


at  the  time  of  emigration  to  wing  its  way  in  search 
of  a  new  settlement.  In  short,  it  ditfers  so  much 
from  its  form  and  appearance  in  the  other  two  states, 
that  it  has  never  been  supposed  to  be  the  same  ani- 
mal, but  by  those  who  have  seen  it  in  the  same  nests : 
and  some  of  these  have  distrusted  tbe  evidence  of 
their  senses.  It  was  so  long  before  I  met  with  them 
in  their  nests  myself,  that  I  doubted  the  infoi'mation 
that  was  given  me  by  the  natives,  that  they  belonged 
to  the  same  family.  Indeed  we  may  open  twenty 
nests  without  finding  one  winged  one,  for  those  are 
to  be  found  only  just  before  the  commencement  of 
the  rainy  season,  when  they  undergo  the  last  change, 
which  ia  preparative  to  their  colonization. 

"  In  the  winged  slate  f  hey  have  also  much  altered 
(heir  size  as  well  as  form.     Their  bod 


ilered  | 

mea-  A 


330  NATURAL  HISTORY. 

surie  between  six  and  seven  tenths  of  an  inch  in 
length,  and  their  wings  above  two  inches  and  a  half 
from  tip  to  tip,  and  they  are  equal  in  bulk  to  about 
thirty  labourers,  or  two  soldiers.  They  are  now 
also  furnished  with  two  large  eyes  placed  on  each 
side  of  the  head,  and  very  conspicuous.  If  they 
have  any  before,  they  are  not  easily  to  be  distin- 
guished. Probably  in  the  two  first  states^  their  eyes, 
if  they  have  any,  may  be  small  like  those  of  moles; 
for  as  they  live  like  these  animals  always  under 
ground,  they  have  as  little  occasion  for  these  organs, 
and  it  is  not  to  be  wondered  at  that  we  do  not  dis- 
cover them ;  but  the  case  is  much  altered  when  they 
arrive  at  the  winged  state  in  which  they  are  to  roam, 
though  but  for  a  few  hours,  through  the  wide  air, 
and  explore  new  and  dis^nt  regions.  In  this  form 
the  animal  comes  abroad  during  or  soon  after  the 
first  tornado,  which  at  the  latter  end  of  the  dry  sea- 
son proclaims  the  approach  of  the  ensuing  rains, 
and  seldom  waits  for  a  second  or  third  shower,  if  the 
first,  as  is  generally  the  case,  happens  in  the  night, 
and  brings  much  wet  after  it.  The  quantities  that 
are  to-be  found  the  next  morning allover  the  surface 
of  the  earth,  but  particularly  on  the  waters,  is  asto- 
nishing ;  for  their  wings  are  only  calculated  to  carry 
them  a  few  hours,  and  after  the  rising  of  the  sun  not 
one  in  a  thousand  is  to  be  found  with  four  wings, 
unless  the  morning  continues  rainy,  when  here  and 
there  a  solitary  being  is  seen  winging  its  way  from 
one  place  lo  another,  as  if  solicitous  only  to  avoid 
its  numerous  enemies,  particularly  various  species 
of  ants  which  are  hunting  on  every  spray,  on  every 
leaf,  and  in  every  possible  place,  for  this  unhappy 
race,  of  which  propably  not  a  pair  in  many  millions 
get  into  a  place  of  safety,  fulfil  the  first  law  of  nature, 
and  lay  the  foundation  of  a  new  community. 
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"Not  only  ail  kinds  of  Ants,  birds,  and  carnivorous 
reptiles,  as  well  us  insects,  are  upon  the  hunt  for 
them,  but  the  inhabitants  of  many  countries,  and 
particularly  of  that  pari  of  Africa  where  I  was,  eat 
L  them.  At  the  lime  of  swarming,  or  rather  of  emi- 
I  gralion,  they  fall  iuto  the  neighbouring  waters,  when 
r  the  Africans  skim  them  off  with  calabashes,  bring 
large  kettles  full  of  them  to  their  habitations,  aod 
parch  ihem  in  iron  pots  over  a  gentle  fire,  stirring 
them  about  as  is  usually  done  in  roasting  coffee. 
In  that  slate,  without  sauce  or  any  other  addition, 
tbey  serre  them  as  delicious  food;  and  they  put 
ihera  by  handsfull  into  their  mouths,  as  we  do 
comliu.  I  have  eaten  them  dressed  this  way  several 
times,  and  think  them  both  delicate,  nourishing-, 
and  wholesome;  they  are  something  sweeter,  but 
not  so  fat  and  cloying  as  the  caterpillar  or  maggot 
of  the  palm-tree,  snout-beetle,  curculio  palmarum, 
which  is  served  up  at  all  (he  luxurious  tables  of 
West  Indian  epicures,  particularly  of  the  French, 
as  the  greatest  dainty  of  the  western  world. 

"  On  the  following  morning,  as  I  have  observed, 
Ihey  are  to  be  seen  running  upon  the  ground  in 
chase  of  each  other ;  sometimes  with  one  or  two 
wings  still  hanging  lo  their  bodies,  which  are  not 
only  useless  but  seem  rather  cumbersome.  The 
greater  part  have  no  wings,  but  they  run  exceeding 
fast,  the  moles  af^er  the  females.  I  have  sometimes 
remarked  two  males  after  one  female,  contending 
with  great  eagerness  who  should  win  the  prize,  re- 
gardless of  the  innumerable  dangers  that  surround 
them. 

.  "  They  are  now  become  from  one  of  the  most 
active,  industrious,  and  rapacious,  from  one  of  the 
most  fierce  and  implacable  little  animals  in  the 
world,  the  most  innocent,  heljiless,  and  cowardly; 
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never  making  (be  least  resistance  to  the  BtnalUsI 
Ant.  TTie  Ants  are  to  be  seen  on  every  side  in 
finite  numbers,  of  various  speciea  and  sizes,  dragging;  | 
these  annual  victims  of  tbe  laws  of  nature  to  tbeir 
different  nests.  It  is  wonderful  tbat  a.  pair  shoald 
ever  escape  bo  many  dangers  and  get  into  a  place  of 
security.  Some,  however,  are  bo  fortunate;  s 
being  found  by  some  of  the  labouring  insects  that 
are  continually  running  about  the  surface  of  the 
ground  under  their  covered  galleries,  are  elected 
kings  and  queens  of  new  ststea.  Tlie  manner  ii 
which  these  labourers  protect  tbe  happy  pair  from 
their  innumerable  enemies,  not  only  on  the  day  of 
the  massacre  of  almost  all  their  race,  but  for  along 
time  after,  will,  I  hope,  justify  me  in  ihe  use  of  iha 
term  election.  The  litde  industrious  creatures  ita- 
mediately  enclose  them  in  a  small  chamber  of  clay 
suitable  to  tbeir  size,  into  which  at  drst  they  leavs 
but  one  small  entrance,  lai^  enough  for  themselves 
and  the  soldiers  to  go  in  and  out,  but  much  loo 
liltle  for  either  of  the  royal  pair  to  make  use  of^^ 
and,  when  necessity  obliges  them  to  make  mem 
entrances,  they  are  never  larger;  so  tbat,  of  course, 
the  voluntary  subjects  charge  themselves  with  ihaf 
task  of  providing  for  the  offspring  of  their  sovereign^ 
as  well  as  to  work  and  to  fight  for  them,  until  tb^ 
shall  have  raised  a  pr<^eny  capable  at  least  of  dividin 
the  task  with  them. 

"  It  is  not  until  this  time,  probably,  that  they  cod< 
e  their  marriage,  as  I  never  saw  a  pair  at 
tbem  joined.  Tbe  business  of  propagation,  howev^ 
soon  commences,  and  the  labourers,  having  co« 
strucled  a  small  wooden  nursery,  as  before  described^! 
'  i  eggs  and  lodge  them  there  as  fast  as  lhe|^ 
can  obtain  them  from  the  queen. 

"  About  this  time  a  most  cstiaordinary  chungt 
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begins  to  take  place  in  the  queen,  to  which  I  know 
nothing  similar,  except  in  the  pul^x  penetrans  of 
Liiinfcus,  the  jiggef  of  tlie  West  Indies,  and  in  the 
different  species  of  coccus,  cochineul.  The  abdoi 
ortliisfemulebeginagmdually 
to  extend  and  enKige  to  huch 
an  ennimoDs  i,ize  that  an  old 
qneen  will  have  it  increa-sed 
Ko  as  to  be  fifteen  hundred  or 
iwo  thousand  times  the  bulk 
of  the  rest  of  her  body  and 
twenty  or  thirty  thousand 
times  the  bulk  of  a  labourer, 
AS  I  have  found  by  carefully 
ueia;hing  and  computing  the 
ditferent  states  The  skm  he 
Iween  the  segments  of  the  ab-  ' 
domen  extends  in  everj  direc 
tion ;  and  at  last  the  segments 
are  removed  to  half  an  inch  dis- 
tance from  each  other,  though 
ut  first  the  length  of  the  whole 
abdomen  is  not  half  au  inch. 
They  preserve  their  dark 
brown  colour,  and  the  upper 
part  of  the  abdomen  is  marked 
with  a.  regular  series  of  brown, 
bars  from  the  thorax  to  the  pos- 
terior part  of  the  abdomen, 
while  the  intervals  between 
them  are  covered  wi 

skin,  and  appear  of  a  tine  cream  colour,  o 
shaded  by  the  dark  colour  of  the 
watery  fluid  seen  here  and  there  beneath.    I  conjec- 
ture the  animal  is  upward  of  two  years  old  when  the 
ahilomen  is  increased  to  three  inches  in  length  ;  I 


,  delicate,  transparent 
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have  sometimes  Tound  lliem  of  near  twice  that  atze. 
The  abdomen  ia  now  of  nn  irregular  oblong  shape, 
being  contracted  by  the  muscles  of  every  segment, 
and  is  become  one  vast  matrix  full  of  eggs,  whidi 
make  long  circumvolutions  tbrongh  an  inDumerable 
quantity  of  very  minute  vessels  that  circulate  roimj 
the  inside  in  a  serpentine  manner,  which  wonldi 
exercise  the  ingenuity  of  a  skilful  anatomist  to  di>> 
sect  nnd  develope.  This  singular  matrix  is  not  m 
remarkable  for  its  amazing  extension  and  size  than  > 
fur  its  peristBltic  motion,  winch  resembles  the  undu- 
lating of  waves,  and  continues  incessantly  wilhoot 
any  apparent  effort  of  the  animal ;  so  that  one  part 
or  other  alternately  is  rising  and  sinking  in  perpetod 
succession,  and  the  matrix  seems  never  at  rest,  but 
is  always  protruding  eggs  to  the  amount  (as  I  hant>' 
frequently  counted  in  old  queens)  of  sixty  in  ^ 
minute,  or  eighty  thousand  and  upwards  in  onedaji' 
of  twenty-four  hours. 

"  These  eggs  are  instantly  taken  from  her  body  1^ 
her  attendants  (of  whom  there  always  are  a  sufiiciaU 
number  in  waiting)  and  carried  to  the  nurseries, 
which  in  a  great  nest  may  some  of  them  be  four  or 
five  feet  distant  in  a  straight  line,  and  consequently 
much  farther  by  their  winding  galleries.  Here,  a&a 
they  are  hatched,  the  young  are  attended  and  pro. 
vided  with  every  thing  necessary  until  they  are  sbk 
to  shift  for  themselves,  and  take  their  share  of  the 
labours  of  the  community, 

"The  first  object  of  admiration  which  strikes  one 
upon  opening  llie  hills  or  nests  of  the  Termites,  i 
the  behaviour  of  the  soldiers.  If  yon  make  abrea<^ 
in  a  slight  part  of  the  buUding,  and  do  it  quick^ 
with  a  strong  hoe  or  pickaxe,  in  the  space  of  a  few 
seconds  a  soldier  will  run  out  and  walk  about  tbo 
breach,  as  if  to  see  whether  the  enemy  is  gone,  ( 
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examine  what  is  the  cause  of  the  attack.  He  uill 
BomelimeB  go  in  atjain,  as  if  to  give  the  alarai ;  but, 
most  frequently,  in  a  short  lime  is  followed  by  two 
or  three  others,  who  run  as  fast  as  they  can^  straggling 
al^er  one  another,  and  are  soon  followed  by  a  lai^e 
body  who  rush  out  as  fast  as  the  breach  will  permit 
them  ;  and  so  they  proceed,  the  number  increasing 
as  long  as  any  one  continues  battering  their  building. 
It  is  not  easy  to  describe  the  roge  and  fury  they 
sfaow.  In  their  hurry  they  frequently  miss  ifaeir 
bold,  and  tumble  down  the  sides  of  the  hiti,  but 
recover  themselves  as  quickly  as  possible ;  and  being 
blind,  bite  every  thing  they  run  against,  and  thus 
make  a  crackling  noise,  while  some  of  them  beat 
repeatedly  with  their  forceps  upon  the  building,  and 
make  a  small  vibrating  noise,  something  shriller  and 
quicker  than  the  ticking  of  a  watch.  I  could  distin- 
guish this  noise  at  three  or  four  feet  distance,  and  it 
continued  for  a  minute  nt  a  time,  with  short  intervals. 
While  the  attack  proceeds,  they  are  in  the  mi^st  vio- 
lent agitation.  If  they  get  hold  of  any  one,  they 
will  in  an  instant  let  out  blood  enough  to  weigh 
against  their  whole  body  ;  and  if  it  is  the  leg  they 
wound,  you  will  see  the  stain  upon  the  stocking  ex- 
tend an  inch  in  width.  They  make  their  hooked 
jaWE  meet  at  the  lirst  stroke,  and  never  quit  their 
hold,  but  suffer  themselves  to  he  pulled  away  leg  by 
leg,  and  piece  after  piece,  without  the  least  attempt 
to  escape.  On  the  other  hand,  keep  out  of  their  way, 
and  give  theni  no  interruption,  and  they  will  in  less 
than  half  an  hour  retire  into  the  nest,  as  if  ihey  sup- 
posed  the  wonderful  monster  that  damaged  their 
castle  to  be  gone  beyond  their  reach.  Before  they 
are  all  got  in,  you  will  see  the  labourers  in  motion, 
and  hastening  in  various  directions  towards  the 
breach ;  every  one  with  a  burthen  of  mortar  in  his 
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mouth  ready  tempered.  This  they  stick  upon  the 
breach  as  fast  as  they  come  up,  and  do  it  with  so 
much  dispatch  and  facility,  that,  although  there  are 
thousands,  and  I  may  say  millions,  of  them,  they 
never  stop  or  embarrass  one  another ;  and  you  are 
most  agreeably  deceived  when,  after  an  apparent 
scene  of  hurry  and  confusion,  a  regular  wall  arises, 
gradually  filling  up  the  chasm.  While  they  are 
thus  employed,  almost  all  the  soldiers  are  retired 
quite  out  of  sight,  except  here  and  there  one,  who 
saunters  about  among  six  hundred  or  a  thousand  of 
the  labourers,  but  never  touches  the  mortar  either  to 
lift  or  carry  it.  One  in  particular  places  himself 
close  to  the  wall  they  are  building.  '  This  soldier 
will  turn  himself  leisurely  on  all  sides,  and  every 
now  and  then,  at  intervals  of  a  minute  or  two,  lift 
up  his  head,  and  with  his  forceps  beat  upon  the 
building,  and  make  the  vibration  noise  before  men* 
tioned ;  on  which  immediately  a  loud  hiss,  which 
appears  to  come  from  all  the  labourers,  issues  from 
with  inside  the  dome  and  all  the  subterraneous  caverns 
and  passages.  That  it  does  come  from  the  labourers 
is  very  evident,  for  you  will  see  them  all  hasten  at 
every  such  signal,  redouble  their  pace,  and  work  as 
fast  again.    . 

"  As  the  most  interesting  experiments  become  dull 
by  repetition,  so  the  uniformity  with  which  this 
business  is  carried  on,  though  so  very  wonderful,  at 
last  satiates  the  mind.  A  renewal  of  the  attack, 
however,  instantly  changes  the  scene,  and  gratifies 
our  curiosity  still  more.  .  At  every  stroke  we  hear  a 
loud  hiss;  and,  on  the  first,  the  labourers  run  into 
the  many  pipes  and  galleries  with  which  the  build- 
ing is  perforated,  which  they  do  so  quickly  that  they 
seem  to  vanish,  for  in  a  few  seconds  all  are  gone, 
and  the  soldiers  rush  out  as  numerous  and  as.  viiv 
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dictive  as  before.  On  finding  no  enemy  they  return 
again  leisurely  into  the  hill,  and  very  soon  after  the 
labourers  appear  loaded  as  at  first,  as  active  and  as 
Bedulous,  with  soldiers  here  and  there  among  them, 
who  act  just  in  the  same  manner,  one  or  other  of 
tbem  giving  the  signal  to  hasten  the  business. 

"  We  meet  vast  obstacles  in  examining  the  interior 
parts  of  these  tumult.  In  the  first  place,  the  works, 
■  for  instance,  the  apartments  which  surround  the 
royal  chamber  and  the  nurseries,  and  indeed  the 
whole  internal  fabric,  are  moist,  and  consequently 
the  clay  is  very  brittle :  they  have  also  so  close  a 
connexion,  that  ihey  can  only  be  seen  as  it  were  by 
piecemeal:  for  having  a  kind  of  geometrical  depen- 
dance  or  abutment  against  each  other,  the  breaking 
of  one  arch  pulls  down  two  or  three.  To  these  ob- 
stacles must  be  added  the  obstinacy  of  tbe  soldiers, 
who  fight  to  the  veiy  last,  disputing  every  inch  of 
ground  so  well  as  often  to  drive  away  the  negroes 
who  are  without  shoes,  and  make  white  people  bleed 
plentifully  through  their  stockings.  Neither  can  we 
let  a  building  stand  so  as  to  get  a  view  of  the  interior 
parts  without  interruption,  for  while  the  soldiers  are 
defending  the  outworks,  the  labourers  keep  barrica- 
doingall  the  way  against  us,stopping  up  the  different 
galleries  and  passages  which  lead  to  ibe  various 
apartments,  particqlarly  the  royal  chamber,  all  the 
entrances  to  which  they  fill  up  so  artfully  as  not  to 
let  it  be  disiinguishahle  while  it  remains  moist :  and 
externally  it  has  no  other  appearance  than  that  of  a 
Bhapeless  lump  of  clay.  It  is,  however,  easily  found 
ftom  its  situation  with  respect  to  the  other  parts  of 
tiie  building,  and  by  the  crowds  of  labourers  and 
fioldiers  which  surround  it,  who  show  their  loyalty 
aad  fidelity  by  dying  under  ils  walls.    The  royal 


chamber  iti  a  large  nu^t  is  cupacioua  enough  t< 
many  hutidreda  of  the  attendants  besides  tbe  royal 
pair,  and  you  always  find  it  as  full  of  tbem  as  it  will 
hold.  These  faithful  subjects  never  abajidoD  their 
char^  even  in  the  lost  distress ;  for  whenever  I  look 
out  the  royal  chamber,  and,  as  1  often  did,  preserved 
it  for  some  time  in  a  large  glass  bowl,  oil  the  attend- 
ants continued  running  in  one  direction  round  the 
king  and  queen  with  the  utmost  solicitude,  some  of 
them  stopping  on  every  circuit  at  the  head  of  the 
latter,  as  if  to  give  her  something.  When  ihey  came 
to  the  extremity  of  the  abdomen,  they  took  the  e^;s 
from  her,  and  carried  them  away,  and  piled  them 
carefully  together  in  some  part  of  the  chamber,  or  in 
the  bowl  under,  or  behind  any  pieces  of  broken  clay 
which  would  lie  most  convenient  for  the  purpose. 

"  Some  of  these  litUe  unhappy  ci'eatures  would 
ramble  from  the  chamber,  as  if  to  explore  the  cause 
of  such  a.  horrid  ruin  and  catastrophe  to  their  im- 
mense building,  as  it  must  apiiear  to  tbem ;  and, 
after  fruitless  endeavours  to  get  over  the  side  of  llie 
bowl,  return  and  mix  with  the  crowd  that  continued 
running  round  their  common  parents  to  the  losL 
Others,  placing  themselves  along  her  side,  get  hold 
of  ihe  queen's  vast  matrix  with  their  jaws,  and  pull 
with  all  their  strength,  so  as  visibly  lo  lift,  up  the 
part  that  they  6x  at ;  but,  as  I  never  saw  any  eSect 
from  these  attempts,  I  never  could  determine  whether 
this  pulling  was  with  an  intention  to  remove  her 
body,  or  to  stimulate  her  to  move  herself,  or  any 
other  purpose;  but,  after  many  ineffectual  tugs. 
they  would  desist,  and  jots  in  the  crowd  mnning 
round,  or  assist  some  of  those  who  are  cutting  off 
clay  from  the  external  parts  of  the  chamber,  or  some 
of  the  fragments,  and  moistening  it  with  the  juiea 


of  their  bodies,  to  begin  to  work  a  thin  arched  ehell 
over  the  body  of  the  queen,  as  ii'  to  exclude  the  air, 
or  to  hide  her  from  the  observation  of 
These,  if  not  interrupted,  before  the 
completely  cover  her,  leaving  room 
for  ^reat  numbers  to  run  about  her. 

"  I  do  not  mention  the  King  in  thi 
he  is  very  small  in  proporlion  to  I 


f 


being  bigger  than  thirty  of  the  labourers,  so  that  ff 
generally  conceals  himaelf  under  one  side  of  the 
Etbdomen,  except  when  he  goes  up  to  the  queen's 
bead,  which  he  does  now  and  then,  but  not  so  fre- 
quently as  the  rest. 

"If  in  your  attack  on  the  hill  you  stop  short  of 
the  royal  chamber,  and  cut  down  about  half  of  (he 
building,  and  leave  open  some  thousands  of  galleries 
and  chambers,  they  ivill  all  be  shut  up  with  thin 
sheets  of  clay  before  the  next  morning.  If  even  the 
whole  is  pulled  down,  and  the  different  buildings 
are  thrown  in  a  confused  heap  of  ruins,  provided 
the  king  and  queen  are  not  destroyed  or  taken  away, 
every  inlerstice  between  the  ruins,  at  which  either 
cold  or  wet  can  possibly  enter,  will  be  so  covered  as 
to  exclude  both ;  and,  if  the  animals  are  lelt  undis- 
turbed, in  about  a  year  they  will  raise  the  building 
to  near  its  pristine  size  and  grandeur. 
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"  The  Marching  Termites  are  not  less  cariQUS  in 
their  order,  as  far  as  I  have  hud  an  opportunity  of 
observing  ihEm,  than  those  described  before.  This 
species  seems  much  scarcer  than  the  Termites  belli- 
cosi.  I  could  get  no  information  relative  to  them 
from  the  black  people,  from  which  I  conjecture  ihey 
are  little  known  to  them.  My  seeing  them  was  very 
accidental.  One  day,  having  made  an  excursion 
with  my  gun  up  the  river  Camerankoes,  on  my  re- 
turn through  the  thick  forest,  whilst  I  was  sauntering 
very  silently  in  hopes  of  finding  some  sport,  on  a 
sudden  I  heard  a  loud  hiss,  which,  on  the  account 
of  the  many  serpents  in  those  countries,  is  a 
alarming  sound.  The  next  step  caused  a  repetition 
of  the  noise,  which  I  soon  recognised,  and  was  rather 
surprised,  seeing  no  covered  ways  or  hills.  The 
noise,  however,  led  me  a  few  paces  from  the  path, 
where,  to  my  great  astonishment  and  pleasure,  I 
an  army  of  Termites  coming  out  of  a  hole  in 
ground,  which  could  not  be  above  four  or  five  inches 
wide,  lliey  came  out  in  vast  numbers,  moving  for. 
ward  as  fust  seemingly  as  it  was  possible  for  tbeu 
to  inarch.  In  less  than  a  yard  from  this  place  they 
divided  into  two  streams  or  columns,  composed 
chiefly  of  the  first  order,  which  I  call  labourers, 
twelve  or  fifteen  abreast,  and  crowded  as  close  after 
one  another  as  sheep  in  a  drove,  going  straight  fur'< 
ward  without  deviating  to  the  right  or  left.  Among 
these,  here  and  there,  one  of  the  soldiers  was 
seen,  trudging  along  with  them  in  the  same  ma 
neither  stopping  nor  turning;  and  as  he  carried  hit 
enormous lai^e  head  with  apparent  ditliculty,  he  ptit 
me  in  mind  of  a  very  lai^e  ox  amidsia  flock  of  sheep* 
Whilst  these  were  bustling  along,  a  great  many  sol. 
diers  were  to  be  seen  spread  about  on  both  tudea  o(' 
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tbe  two  lines  or  march,  some  a  foot  or  two  distant, 
standing-  still  or  sauntering  about  aa  if  u{)oii  the 
look  out  lest  some  enemy  should  suddenly  come 
the  labourers.  But  the  most  extraordinary 
port  of  this  march  was  the  conduct  of  some  otliers 
ef  the  soldiers,  who,  having  mounted  the  plants 
which  grow  thinly  here  and  there  in  the  thick  shade, 
had  placed  themselvesupon  the  points  of  the  leaves, 
which  were  elevated  ten  or  fifteen  inches  above  the 
ground,  and  hung  over  the  army  marching  below. 
Every  now  and  then  one  or  other  of  them  beat  with 
his  forceps  upon  the  leaf,  and  made  the  same  sort 
of  ticking  noise  which  I  bad  so  frequently  observed 
to  be  made  by  the  soldier  who  acts  tbe  part  of  the 
surveyor  or  superintendent,  when  the  labourers  are 
at  work  repairing  a  breach  made  in  one  of  the  com- 
mon hills  of  the  Termites  bellicosi.  This  signal 
among  the  marching  White  Ants  produced  a  similar 
effect;  for,  whenever  it  was  made,  the  whole  army 
returned  a  hiss,  and  obeyed  the  signal  by  increasing 
their  pace  with  the  utmost  hurry.  The  soldiers  who 
had  mounted  alol^,  and  gave  their  signals,  sat  quite 
■till  during  these  intervals  (except  making  now  and 
then  a  slight  turn  of  the  head}  and  seemed  as  soli- 
citous to  keep  their  posts  as  regular  sentinels.  The 
two  columns  ofthearmyjoined  into  one  about  twelve 
or  fifteen  paces  from  their  separation,  having  in  no 
part  been  above  three  yards  asunder,  and  then  de- 
scended into  the  earth  by  two  or  three  holes.  They 
continued  marching  by  me  for  above  an  hour  that  I 
stood  admiring  them,  and  seemed  neither  to  increase 
nor  diminish  their  numbers,  Ihesoldiersontyexcepted, 
who  quitted  the  line  of  march,  and  placed  ibemaeLves 
at  difi'ereut  distances  on  each  side  of  the  two  columns ; 
Ibi  they  appeared  much  more  numerous  before  I 


343.  n/iTv 

quitted  the  spot.  Not  expecting  to  see  any  change 
in  their  march,  and  being  pinched  for  time,  the  tide 
being  nearly  up,  and  our  departure  lixed  at  bigh 
water,  I  quitted  the  scene  with  some  regret,  as  the 
observation  of  a  day  or  two  might  have  afTorded  me 
the  opportunity  of  exploring  the  reason  and  neces- 
sity of  their  marching  with  such  expedition,  as  well 
as  of  discovering  their  chief  settlement,  which  is 
probably  built  in  the  same  manner  as  the  large  bills 
before  described. 

"  The  economy  of  Nature  is  wonderfully  displayed 
in  a  comparative  observation  on  the  different  species 
who  are  calculated  to  live  under  ground  until  they 
have  wings,  and  this  species  which  marches  in  great 
bodies  in  open  day.  The  former,  in  the  two  first 
stales,  that  is,  of  labourers  and  soldiers,  have  ne 
eyes  that  I  could  ever  discover;  but  when  tbey 
arrive  at  the  winged  or  perfect  stale  in  which  they 
are  to  appear  abroad,  ihough  only  for  a  few  honia, 
and  that  chiefly  in  the  night,  they  are  furnished 
with  two  conspicuous  and  fine  eyes:  so  the  Tes- 
mites  viarum,  or  marching  Bugga  Bugs,  being  in- 
tended to  walk  in  the  open  air  and  light,  are  even  . 
in  the  first  state  furnished  with  eyes  proportionably 
as  fine  as  tfaose  which  are  given  to  the  winged  or 
perfect  insects  of  the  other  species." 

THE  aUGAEl  ANT 

Is  so  called  from  tfae  ruinous  effect  which  it  prodncet 
on  the  sugarcane.  The  mischief,  however,  is  not 
done  by  the  insect  devouring  the  cane,  but  by  ila 
burrowing  and  forming  lodgments  under  the  roobk 
The  Sugar  Ant  first  made  its  appearance,  alxiut  fif^ 
years  ago,  on  a  plantation  in  Grenada,  whence  il 
rapidly  spread  on  all  sides.     In  the  course  of  n  feit 
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^ySrart  destroyed  every  planlation  in  a,  space  a( 
,  about  twelve  miles ;  and,  as  colonies  of  the  destroyers 
began  to  appear  in  other  parts,  there  was  reason  to 
(ear  that  all  the  canes  in  the  island  would  be  anni- 
liilaled  at  no  distant  period.  A  reward  of  twenty 
thousand  pounds  was  offered  by  the  legislature  to 
whoever  could  accomplish  the  destruction  of  this 
formidable  enemy.  Poison  and  fire  were  among 
the  means  resorted  to.  But  though  myriads  of 
myriads  were  thus  kiUed,  so  prodigious  was  the 
pnmber  of  the  Sugar  Ants  that  their  hosts  were  not 
perceptibly  thinned.  For  miles  the  roads  were  co- 
yered  wLlb  them,  and  in  many  places  the  Ants  were 
BO  thick  that  the  print  of  the  horses' feet  would  appear 
for  a  moment  or  two,  till  filled  up  by  the  progress  of 
the  surrounding  multitudes.  At  length,  when  the 
planters  began  to  despair,  they  were  freed  from  Ibis 
calamity  by  the  sudden  violence  of  another.  The 
Jremendous  hurricane  of  1780,  which  twisted  up  the 
sanes  by  the  roots,  laid  bare  the  nests  of  the  Ants, 
And  the  deluge  ol'  rain  which  accompanied  it  com- 
pleted the  destruction  of  the  ravi^rs  and  of  tbeir 
progeny. 


The  swarms  of  Ants  which  are  found  in  South 
America  are  mentioned  by  that  observant  and  vera^ 
cious  traveller  Dampier.  One  species,  the  small 
yellow  Ant,  is  so  thick  among  the  boughs  in  some 
places,  that  a  person  underneath  is  almost  instanta- 
neously covered  with  them.  Their  sting  is  like  a 
spark  of  fire.  Their  winter  nests,  some  of  which 
are  aa  big  as  a  hogshead,  are  placed  on  great  trees, 
between  the  body  and  the  limbs, 

"In  (he  dry  season  (says  he)  when  they  leave 
their  nests,  they  swuim  uU  over  ihe  woodlands;  for 
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they  never  trouble  the  savannahs :  great  paths,  three 
or  four  inches  broad,  made  by  iheni,  may  be 
the  woods.  They  go  out  light,  but  bring  home  heavy 
loads  on  iheir  backs,  all  of  the  same  substance  and 
equal  in  size.  I  never  observed  any  thing  besides 
pieces  of  green  leaves,  so  big  that  I  could  scarcely 
see  the  insect  for  his  burthen ;  yet  they  would  inarch 
stoutly,  and  so  many  were  pressing  forward,  that  it 
was  a  very  pretty  sight,  for  the  path  looked  perfectly 
green  with  them. 

"  There  was  one  sort  of  Ants  of  a  black  colonr, 
tolerably  large,  with  long  legs.  These  would  march 
in  troops,  as  if  they  were  busy  in  seeking  somewhat; 
they  were  always  in  haste,  and  always  followed  theit 
leaders,  let  them  go  where  tbey  would.  They  hod 
no  beaten  path  to  walk  in,  but  rambled  about  liks 
hunters.  Sometimes  a  band  of  these  Ante  woaht. 
happen  to  march  through  our  huts,  over  our  Ijeds,  « 
into  our  pavilions,  nay,  sometimes  into  oar  chests, 
and  there  ransack  every  part ;  and  wherever  the 
foremost  went,  the  rest  all  came  after.  We  nevei 
disturbed  them,  but  gave  them  free  liberty  to  seardL 
where  they  pleased  ;  and  they  would  all  march  o^ 
before  night.  They  were  so  very  numerous  that 
they  would  sometimes  be  two  or  three  hours 
passing,  though  they  went  very  fast." 

NEW  SOUTH  WALES  ANTS. 

Of  the  Ants  which  are  found  in  New  South  Walo- 
three  species  were  particularly  observed  by  the  mat 
of  science  who  accompanied  Captain  Cook. 

"  Some  (says  the  writer)  are  as  green  as  a  le>4i 
and  live  upon  trees,  where  they  buOd  their  nests  of 
various  sizes,  between  that  of  a  man's  head  and  lul 
fist.  These  nests  are  of  a  very  curious  structurei 
Ibey  are  formed  h^  \ie.ndvn^  do-wa  several  of  the 
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leaves,  each  of  whicb  ia  as  broad  as  a  man's  hand, 
vnd  gluing  the  points  of  tbem  togelber  so  as  to  form 
a  purse.  The  viscous  matter  used  for  this  purpose  is 
ftn  animal  juice,  whicb  nature  has  enabled  them  to 
elaborate.  Their  method  of  first  bending  down  the 
leaves  we  bad  no  opportunity  to  observe;  but  we 
saw  thousands  unitiag  all  their  strength  to  hold 
tbem  in  this  position,  while  other  busy  multitudes 
irere  employed  within,  in  applying  this  gluten,  that 
was  to  prevent  their  returning  back.  To  satisfy 
ourselves  that  the  leaves  were  bent  and  held  down 
by  the  effort  of  these  diminutive  artificers,  we  dis- 
turbed them  in  their  work ;  and  as  soon  as  they 
'were  driven  from  their  station,  the  leaves  on  which 
tiiey  were  employed  sprang  up  with  a  force  much 
grealer  than  we  could  have  thought  them  able  to 
conquer  by  any  combination  of  their  strength.  But, 
though  we  gralifieiJ  our  curiosity  at  their  expense, 
die  injury  did  not  go  un revenged ;  for  thousands 
Immediately  threw  themselves  upon  us,  and  gave  us 
intolerable  pain  witli  their  slings,  especially  those 
irhich  took  possession  of  our  necks  and  hair,  from 
whence  they  were  not  easily  driven.  Their  sling 
was  scarcely  less  painful  than  that  of  a  bee ;  but, 
unless  it  was  repeated,  the  pain  did  not  last  more 
than  a  minute. 

"Another  sort  are  quite  Jjlack,  and  their  operiu 
tions  and  manner  of  life  ore  not  less  extraordinary. 
Their  habitations  are  the  inside  of  the  branches  of  a 
tree,  which  they  contrive  to  excavate  by  working  out 
the  pith  almost  to  the  extremity  of  the  slenderest 
twig ;  the  tree  at  the  same  time  flourishing,  as  if  it 
had  no  such  inmate.  When  we  first  found  the  tree, 
gathered  some  of  the  branches,  and  were  scarcely 
aatMiiBhed.  (han  we  should  have  been  to  find 
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that  we  hud  profaned  a  consecrated  grove,  where 
every  tree  upon  heinj;  wounded  gave  signs  of  life; 
for  we  were  instantly  covered  with  legions  of  these 
animals,  swarming  from  every  broken  bough,  and 
inflicting  their  stings  with  incessant  violence. 

"  A  third  kind  we  found  nested  in  the  root 
plant  which  grows  on  the  bark  of  trees  in  the  manDef 
of  misletoe,  and  which  they  had  perforated  for  that 
use.    This  root  is  commonly  as  big  as  a  lai^e  turnip^, 
and  sometimes  much  bigger.     When  we  cut  it, 
found  it  interBBcted  by  innumerable  winding'  p 
st^s,  all  filled  with  these  animals,  by  which,  howi. 
ever,  the  veg'etation  of  the  plant  did  not  appear 
have  suffered  any  injury.     We  never  cut  one 
these  roots  that  was  not  inhabited,  though  son 
were  not  bigger  than  a  hazel  nut     The  animala 
themselves  are  red,  and  very  small,  not  more  than 
half  as  big  as  the  common  red  Ant  in  England, 
They  had  stings,  but  scarcely  force  enough  to  mak# 
them  felt :  they  had,  however,  a  power  of  lormentii^' 
lis  in  an  equal  if  not  in  a  greater  degree ;  for  ibS' 
moment  we  handled  the  root,  they  swarmed  froB 
innumerable  holes;  and,  running  about  those  pailr 
of  the  body  that  were  uncovered,  produced  a.  tttilla'' 
tion  more  intolerable  than  pain,  except  it  is  increased 
to  great  violence." 

THE  BEETLE. 
Of  the  Beetle  there  are  various  kinds  ^  all,  howeveii' 
concurring  in  one  common  formation  of  having  cai 
to  their  wings,  which  are  the  more  necessary  to  tbi 
insects,  as  they  often  live  under  the  surface  of  tbA 
earth,  in  holes  which   they  dig  out  by  their 
industry.     Tlicse  cases  prevent  the  various  injuriet. 
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r  tbeir  real  wings  might  sustain  by  rubbing  or  crushing 

I    «|[ainBt  the  Bides  of  their  abode.    These,  though  they 

do  not  assist  in  flight,  yet  keep  the  internal  winga 

clean  and  even,  and  produce  a  loud  buzzing  noiae 

when  the  animal  rises  in  the  air. 

Pwe  examine  the  formation  of  all  animals  of  the 
'  Beetle  kind,  we  shall  find,  as  in  shell  6ah,  that  their 
bones  are  placed  estemally,  and  their  muscles 
within.  These  muscles  are  formed  very  much  like 
those  of  quadrupeds,  and  are  endued  with  such  sur- 
prising strength  that,  bulk  for  bulk,  [hey  are  a  thou- 
sand times  Btrongerthan  thoseof  a  man.  The  strength 
of  these  muscles  is  of  use  in  digging  the  animal's 
subterraneous  abode,  where  it  is  most  usually  hatch- 
ed, and  to  which  it  most  frequently  returns,  even 
atler  it  becomes  a  winged  insect  capable  of  flying. 

Besides  the  difference  which  results  from  the  shape 
and  colour  of  these  animals,  the  size  also  makes  a 
coosideruble  one ;  some  Beetles  being  not  larger 
than  the  head  of  a  pin,  while  others,  such  as  the 
elephant  Beetle,  are  as  big  as  one's  fist.  But  the 
greatest  diffei'eni.-e  among  them  is,  that  some  are 
produced  in  a  month,  and  in  a  single  season  go 
through  all  the  stages  of  their  existence,  while  others 
take  near  four  years  to  their  production ;  and  live 
as  winged  insects  a  year  more.  To  give  the  history 
of  all  these  animals,  that  are  bred  pretty  much  in 
the  same  way,  would  be  insipid  and  endless;  it  will 
Bufflce  to  select  a  few  from  the  number,  the  origin 
of  which  may  sene  as  specimens  of  the  rest.  We 
will  therefore  begin  by  offering  the  histojy  of  the 
May-hug  to  the  reader's  attention  ;  premising,  that 
most  other  Beetles,  tliough  not  so  long-live<,i,  are 
bred  in  the  si 
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Mav-bur,  or  Dor-Heette,  as  some  call  it,  has,  like  al 
the  rest,  a  pair  of  cases  to  ila  wings,  which  are  of  I 
reddish  brown  colour,  sprinkled  with  a  whitish  doHl 
which  easily  comes  off.  In  some  years  their  neck 
are  seen  covered  wilh  a  red  pliite,  and  in  others  wit| 
a  black ;  these,  however,  are  distinct  sorts,  and  thid 
difference  is  fay  no  means  accidental.  The  fore  I^ 
are  very  short,  and  the  better  calculated  for  biirronu 
ing  in  the  ground,  where  this  insect  makes  its  retre&t 
Tt  is  well  known  to  children  by  its  evening  buzu 
but  still  more  formidably  introduced  to  the  acquaint 
ance  of  husbandmen  and  gardeners;  for  in  som* 
seasons  it  has  been  found  to  swarm  in  such  numbent 
as  to  eat  up  every  vegetable  produi 

The  two  sexes  in  the  Cockchafer  are  easily  distin- 
guished from  each  other  by  the  superior  length  of 
the  tufts,  at  the  end  of  the  boms,  in  the  mate. 

In  about  three  months  after  the  eggs  have  been 
deposited  in  the  earth,  the  contained  insect  begin 
to  break  its  shell,  and  a  small  grub  or  niag;got  crawlB 
forth,  and  feeds  upon  therootsof  whatever  vegetable 
it  happens  to  be  nearest.  All  substances  of  this  kind 
seem  equally  grateful  j  yet  it  is  probable  the  mother 
insect  has  a  choice  among  what  kind  of  v^etablei 
ihall  deposit  ber  young.  In  this  manner  thea 
creatures  continue  in  the  worm  state  ft 
more  than  three  years,  devouring  the  roots  of  e 
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|>liuit  they  approach,  and  making;  iheir  way  under 
ground  in  quest  ol'  food  with  ^reat  dispatch  and 
fecilily.  They  thus  become  one  of  the  greatest 
nuisaDces  of  the  farmer ;  as,  when  numerous,  Ihey 
will  destroy  whole  fields  of  grass.  At  length  Ihey 
grow  to  above  the  size  of  a  walnut,  being  a  great 
diick  white  maggot  with  a  red  head,  which  is  seen 
toost  frequently  in  new  turned  earth,  and  which  is  so 
r^fiagerly  sought  after  by  birds  of  every  species. 

When  largest,  they  are  found  an  inch  and  a  half 
Ihtng,  of  a  whitish  yellow  colour,  with  a  body  consist- 
ing of  twelve  a^ments  or  joints,  on  each  side  of 
which  there  are  nine  breathing  holes,  and  three  red 
f  feet.  The  head  is  large  in  proportion  to  the  body, 
of  a  reddish  colour,  with  a  pincer  before,  and  a 
semicircular  lip,  with  which  it  cuts  the  roots  of 
plants,  and  sucks  out  their  moisture.  As  this  insect 
lives  entirely  under  ground,  it  has  no  occasion  for 
eyes,  and  accordingly  it  is  i'ound  to  have  none;  but 
ia  furnished  with  two  feelers,  which,  like  the  crutch 
of  a  blind  man,  serve  to  direct  its  motions.  Such  is 
the  form  of  this  animal,  that  liv&s  for  years  in  the 
worm  slate  under  ground,  still  voracious,  and  every 
year  changing  its  skin. 

It  is  not  till  the  end  of  the  fourth  year  that  this 
extraordinary  insect  prepares  to  emerge  from  its 
subterraneous  abode ;  and  even  this  is  not  effected 
Imt  by  a  tedious  preparation. 

About  the  latter  end  of  autumn,  the  grub  b^ns 
to  perceive  the  approach  of  its  transformation :  it 
then  buries  itself  deeper  and  deeper  in  the  earth, 
sometimes  six  feet  beneath  the  surface,  and  there 
forms  itself  a  capacious  apartment,  the  walls  of 
which  it  renders  very  smooth  and  shining  by  the 
excretions  of  its  body.    Its  abode  being  thus  formed, 
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it  begins  soon  aAer  lo  eborlen  itself,  to  swell,  and  (o 
buret  its  last  skin,  in  order  to  assume  the  form  of  « 
cbiysalis.  This  in  the  beginning  appears  of  a  yeL 
lowish  colour,  which  heightens  by  degrees,  till  a 
last  it  is  seen  nearly  red,  lis  exterior  fonn  plainly 
discovers  all  the  vestiges  of  the  future  winged  insec^' 
all  the  fore  parts  being  distinctly  seen;  white  h 
hind,  the  animal  seems  as  if  wrapped  in  swaddling 
clothes. 

The  young  Cockchafer  continues  in  this  state  for 
about  three  months  longer,  and  it  is  not  till  tb< 
beginning  of  January  that  the  aurelia  divests  ita^ 
of  all  its  impediments,  and  becomes  a  winged  ii 
completely  formed.  Yet  still  the  animal  is  far 
attaining  its  natural  strength,  health,  and  appelit^ 
It  undergoes  a  kind  of  infant  imbecilily  ;  and  unliks 
most  other  insects,  that  the  instant  they  becons 
flies  are  arrived  at  their  state  of  full  perfection,  thg 
Chafer  continues  feeble  and  sickly. 

Its  colour  is  much  brighter  than  in  the  perfeet 
animal ;  all  its  parts  are  soft,  and  its  voracious  um 
ture  seems,  for  a  while,  to  have  entirely  forsaken  iL, 

About  the  latter  end  of  May,  these  insects,  aflef 
having  hved  for  four  years  under  ground,  burtf 
from  the  earth,  when  the  first  mild  evening  inviieft 
them  abroad.  They  are  at  that  time  seeD  risii^ 
from  their  long  imprisonment,  from  living  lou 
only  upon  roots,  and  imbibing  only  the  moisture  a| 
the  earth,  to  visit  the  mildness  of  the  summer  air,  tc 
choose  the  sweetest  vegelables  for  their  banquet,  and 
to  drink  the  dew  of  the  evening. 

Wherever  an  altentive  observer  then  walks  abroad^ 
be  will  see  them  bursting  up  before  him  in  his  pailfe 
way,  like  ghosts  on  a  theatre.  He  will  see  every 
part  of  the  earth,  that  bad  its  surface  bentm  i, 
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[  hardDesB,  perfoTated  by  (beir  egresGion.     When  the 
1  is  favourable  for  them,  they  are  seen  by 

I  thousands,  buzzing;  along,  hitting  against  every  ob. 

I  ject  that  intercepts  their  flight.     The  mid-day  sun, 

I  however,  seems  too  powerful  for  their  constitutions ; 
they  then  lurk  under  the  leaves  and  branches  of 
some  shady  tree;  but  the  willow  seems  particularly 
their  most  favourite  food :  there  they  lurk  in  clusters, 
and  seldom  quit  the  tree  till  they  have  devoured  all 

\  its  verdure. 

Their  duration,  however,  is  but  short,  as  they 
never  survive  the  season. 

Of  all  the  Beetle  kind  this  is  the  most  numerous, 
and  therefore  deserves  the  chief  attention  of  history. 
Like  them,  all  other  Beetles  are  bred  from  the  egg, 
which  is  deposited  in  the  ground,  or  sometimes, 
though  seldom,  in  the  barks  of  trees ;  they  change 
into  a  worm ;  they  subsist  in  that  state  by  living 
upon  the  roots  of  vegetables,  or  the  succulent  parts 
of  the  bark  around  them. 

It  would  be  endless  to  give  a  description  of  all, 
and  yet  it  would  be  an  unpardonable  omission  not 
to  mention  the  particularities  of  some  Beetles,  which 
are  singular  either  from  their  size,  their  manners,  or 
their  formation. 

THE  GREAT  STAQ  BEETLE. 

This  insect,  which  is  the  largest  that  Great  Britain 
produces,  belongs,  in  the  Linnffian  clasaiG cation,  to 
the  order  Coleoptera.  From  the  point  of  its  jaws  to 
the  extremity  of  its  abdomen,  it  sometimes  measures 
three  inches.  It  is  of  a  dark  brown  colour,  with  the 
exception  of  the  jaws,  wbich  are  occasionally  as  red 
as  coral.  When  this  occurs  the  animal  has  a  very 
beautiful  appearance.  The  Stag  Beetle  may  easily  be 
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distinguisfaed  by  tbese  jaws,  which  resemble  the  hornt 
of  a  stiig.    Id  some  districts  oC  the  south  of  Eng'laod 


it  is  very  common  in  oak  and  willow  trees.  It  fliess 
abroad,  and  feeds  upon  the  leaves,  only  in  the  even* 
ing,  and  is  principally  seen  in  the  month  of  July. 
The  mandibles,  those  of  the  male  in  particular,  are: 
so  strong  that  it  can  pinch  with  ihem  severely. 
a  popular  belief  in  Germany  that  this  insect  carriaS: 
burning  coals  into  faoases  by  means  of  its  jaws,  anS 
that  mony  dreadful  fires  have  been  caused  by  this 
singular  propensity.  On  this  subject,  however,  we. 
may  be  allowed  to  be  incredulous.  One  very  curious'' 
circumstance  respecting  the  Stag  Beetle  is  an  s 
tained  fact.  Mr.  Bingley  frequently  found  se 
of  their  heads  near  together,  and  olive,  while  tbs 
trunks  and  abdomens  were  no  where  to  be  seen; 
and  at  other  limes  only  the  abdomens  were  gon^' 
and  the  heads  and  trunks  were  left.  As  the  insect 
does  not  fly  until  the  birds  have  retired  to  re...  _, 
appears  to  be  difficult  to  account  for  this.  A  frienj 
of  Mr.  Bingley  suggested  that,  as  ihey  are  amoi^ 
the  fiercest  of  the  insect  tribes,  it  might  arise  from 
their  fighting  with  each  other;  but  he  confessed 
himself  at  a  loss  to  discover  what  became  of  the 
abdomens.  Indeed,  his  mode  of  explaining  ths 
matter  strongly  reminds  us  of  ihe  Irishman's  story 
of  iwo  cats,  which  being  shut  up  in  a  garret  at  nigbC 
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fought  and  devoured  each  other;  bo  that,  in  the 
morning,  nothing  woa  to  be  found  of  them  but  tbe 
lip  of  an  ear  and  part  of  a  tail. 

That  Beetle  which  the  Americans  call  the  Titmble- 
DDNG  particularly  demands  our  attention ;  il  is  all 
over  of  a  dusky  black,  rounder  than  those  animals 
are  generally  found  to  be,  and  so  strong,  though  not 
much  larger  than  the  common  black  Beetle,  that  if 
one  of  tbem  be  put  under  a  brass  candlestick,  it  will 
cause  it  to  move  backwards  and  forwards,  as  if  it 
were  by  an  invisible  hand,  to  the  admiration  of  those 
who  are  not  accustomed  to  the  sight  j  but  this  strength 
is  given  it  for  much  more  useful  purposes  than  those 
of  exciting  human  curiosity,  for  there  is  no  creature 
more  laborious,  either  in  seeking  subsistence  or  in 
providing  a  proper  retreat  for  its  young.  They  are 
endowed  with  sagacity  to  discover  subsistence  by 
their  excellent  smelling,  which  directs  them  in  flights 
to  excrements  just  fallen  from  man  or  beasl,  on  which 
they  instantly  drop,  and  fall  unanimously  to  work  in 
forming  round  balls  or  pellets  thereof,  in  the  middle 
of  which  they  lay  an  egg.  These  pellets,  in  Seplem. 
ber,  they  convey  three  feet  deep  in  the  earth,  where 
they  lie  till  the  approach  of  spring;  when  the  eggs 
are  hatched,  ihe  nest  bursts,  and  the  insects  find 
their  way  out  of  the  earth.  They  assist  each  other, 
with  indefatigable  industry,  in  rolling  these  globular 
pellets  to  the  place  where  they  are  to  be  buried.  This 
they  perform  with  the  tail  foremost,  by  raising  up 
their  hinder  part,  and  shoving  along  the  ball  with 
their  hind  feel.  They  are  always  accompanied  with 
other  Beetles  of  a  larger  size,  and  of  a  more  elegant 
structure  and  colour.  The  breast  of  this  is  covered 
with  a  shield  of  a  crimson  colour,  and  shiuing  like 
hb2 
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metal;  the  heati  ia  of  the  like  colour,  mixed  with 
green,  and  on  the  crown  of  the  head  stands  a  shinin(> 
black  horn,  bended  backwards.  These  are  called 
the  Kings  of  the  Beetles;  but  for  what  reasi 
uncertain,  since  they  partake  of  the  same  dirlj 
drudgery  with  the  rest. 

The  Elephant  Beetle  is  the  loi^est  of  this  kind 
hitherto  known,  and  is  found  in  South  America,  j 
ticularly  Guiana  and  Surinam,  as  well  as  about  the 
river  Oroonoko.  It  is  of  a  black  colour,  and  the 
whole  body  ia  covered  with  a  very  hard  sbell,  full  a 
thick  and  as  strong  as  that  of  a  small  crab.  It 
length,  from  the  hinder  part  of  the  eyes,  is  olmoat 
four  inches,  and  from  the  same  part  to  the  end  of 
the  proboscis,  or  trunk,  four  inches  and  ihree  quar. 
lers.  The  transverse  diameter  of  the  body  is 
inches  and  a  quarter,  and  the  breadth  of  each  elj* 
tron,  or  case  for  the  wings,  is  an  inch  and  threes 
tenths.  The  antennte,  or  feelers,  are  quite  homyj  ' 
for  which  reason  the  proboscis,  or  trunk,  is  moveabW ' 
at  its  iasertion  into  the  bead,  and  seems  lo  supply., 
the  place  of  feelers.  The  horns  are  eight-tenths  m! 
an  inch  long,  and  terminate  in  points.  The  prfc. 
boscis  is  an  inch  and  a  quarter  long,  and  turns 
upwards,  making  a  crooked  line,  terminating  in  tw(»  i 
horns,  each  of  which  is  near  a  quarter  of  an  inctit 
long;  but  they  are  not  perforated  at  the  end  likfl 
the  proboscis  of  other  insects.  About  four-tentht 
of  an  inch  above  the  head,  or  that  side  next  tb^. 
body,  is  a  prominence,  or  small  horn,  which,  if  tbtf 
rest  of  the  trunk  were  away,  would  cause  this  pait 
to  resemble  ihe  horn  of  a  rhinoceros.  There  iB 
indeed  a  Beetle  so  called,  but  then  the  horn  ov 
trunk  has  no  fork  at  the  end,  though  the  lower  horns' 
re^semble  this.  The  feet  are  all  forked  at  tbe  eii4( 
but  not  like  ibe  lobster's  claws. 


The  above  insect  is  the  largest  of  its  species,  and  is 
almost  tbe  size  of  a.  hen's  egg.  It  is  a  native  and 
plagueofthewarm  parts  of  Asia,  Africa,  and  South 
America.  This,  and  indeed  a.11  the  other  species  of 
Cockroaches,  are  a  race  of  pestiferous  beings,  equally 
noisome  and  mischievous  to  natives  or  strangers. 
These  filthy  and  voracious  insects  fly  out  in  the 
evening,  plunder  and  defile  all  kinds  of  victuals, 
dressed  and  undressed,  and  damage  all  sorts  of 
clothing,  every  thing  made  of  leather,  books,  paper, 
and  various  other  articles.  They  fly  into  the  flame 
of  candles,  and  sometimea  into  the  dishes ;  and  they 
are  very  fond  of  ink  and  of  oil,  into  which  they  are 
apt  to  fall  and  perish.  In  this  case  tbey  soon  turn 
most  oflensively  putrid,  so  that  a  man  might  as  well 
sit  over  the  putrid  body  of  a  large  animal  as  write 
with  the  ink  in  which  ihey  have  died.  They  often 
fly  into  the  faces  or  bosoms  of  persons,  and  their 
legs  being  armed  with  sharp  spines,  the  pricking 
excites  a  sudden  horror  not  easily  repressed.  In 
old  houses  they  swarm  by  myriads,  making  inde- 
Bcribably  nasty  every  part  where  they  harbour, 
)vhich  in  tbe  daytime  is  in  dark  cornets,  behind  all 
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sorts  of  clothes,  in  trunks,  boxes,  and  in  short  every 
place  where  they  can  lie  concealed.  In  old  timbw 
and  deul  houses,  when  the  family  is  retired  at  nigbt 
to  sleep,  this  insect,  among  its  other  disagreeable 
properties,  has  the  power  of  making  a  noise  which 
very  much  resembles  a  pretly  smart  knocking  with 
the  knuckle  upon  wainscoting ;  in  the  West  Indies 
it  is  therefore  frequently  known  by  the  name  of  the 
Drummer. 


THE  UURVINO  S 


ft  BURYING  BEETLE. 


'9^ 


Of  this  curious  insect,  which  is  a  native  of  England, 
and  of  almost  every  pari  of  Europe,  the  body  and 
wing  cases  are  black ;  ibe  latter  have  two  ferruginoii» 
sinuate  bands.  The  clubs  of  the  antennie  are  red. 
It  derives  its  name  from  its  habit  of  burying  in  the 
ground  the  dead  bodies  of  animals,  in  order  to  pro- 
vide a  proper  nidus  for  its  eggs,  and  to  nourish  the 
young  family  of  grubs  that  proceeds  from  these  e^H. 
In  accomplishing  this  work,  the  strength  and  per- 
severance which  it  displays,  and  the  rapidity  wilb 
which  it  performs  its  labour,  are  truly  astonishini', 
Mr.  Gleditsch,  to  whom  we  are  indebted  for  on? 
knowledge  of  the  habits  and  economy  of  these  in. 
seels,  took  a  glass  vessel,  and  half  filled  it  with  moist 
earth.  Into  this  he  put  four  Beetles  with  their 
young  ones,  and  they  immediately  concealed  them)- 
selves.  This  glass,  covered  with  a  cloth,  was  placed 
on  the  open  ground,  and  in  the  course  of  fifty  davK. 


367 


rrtbe  fonr  Beetles  inlerred  the  bodies  of  four  frogs, 
three  small  birds,  two  g-msahoppers,  and  one  mole, 
besides  the  entrails  of  a  fish,  and  two  small  pieces 
of  the  lungs  of  an  ox.  In  another  instance,  a  single 
Beetle  was  put  into  the  glass  with  the  body  of  a 
mole,  more  than  thirty  times  its  own  weight  and 
bulk.  About  seven  in  the  morning,  the  Beetle  had 
drawn  the  head  of  the  mole  below ;  and,  in  pushing 
the  earth  backward,  had  formed  a  tolerably  high 
rampart  round  it.  By  four  in  the  ademoon  the 
interment  was  completed.  The  insects  perform 
their  work  by  hollowing  out  the  earth  from  under 
the  body;  and  then  arranging  a  car  ity  of  the  proper 
size  by  pushing  all  around  the  body  the  earth  which 
they  remove.  To  succeed  in  these  efforts  they  lean 
themselves  strongly  on  the  collars,  and,  bending 
down  their  heads,  force  out  the  earth  around  the 
carcass.  When  the  body  has  fallen  into  the  hollow, 
they  close  it  over. 


THE  DIAMOND  BEETLE. 


This  Beetle  belongs  to  the  weevil  tribe,  and  its  scien- 
tific denomination  is  ihe  Imperial  Weevil.  It  in- 
habits South  America,  chiefly  Brazil,  and  is  the 
most  resplendenlly  coloured  of  all  the  insect  class, 
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The  ground  colour  of  the  wingB  ia  a  cool  black,  witk 
numerous  parallel  lines  of  BparkJing  indentatiou ' 
round,  which  are  of  a  green  gold  colour,  highly 
brilliant,  from  minute  reflecling  scales,  like  lb*: 
scales  of  a  buHerfiy-  There  is  another  rich  ani 
elt^ant  species  of  this  insect  in  India ;  where,  how. 
e?er,  it  is  so  very  scarce,  that  the  wing  cases  (ant' 
sometimes  the  whole  insect),  are  set  like  a  gen 
rings,  and  worn  by  the  great.  The  body  is 
silky  green  with  broad  golden  bauds.  This  i: 
is  the  Cwrculio  regalis. 

THE  GREAT  WATER  BEETLE. 


This  insect  also  bears  the  name  of  the  Plunger,  fra 
the  rapidity  with  which  it  dashes  from  the  surfad 
of  the  water  to  the  bottom.  At  the  bottom  of  ibl 
water,  and  even  in  the  mud,  it  moves  alrno^ 
vigorously  as  it  does  in  plunging.  It  is  a  lar 
Beetle,  Cattish  and  broad  in  proportion  to  i 
and  of  a  very  compact  form.  Its  colour  ia 
ceous  black,  and  it  has  a  yellow  margin  round  tl 
thorax  and  exterior  wing  cases.  From  ihe  f 
nent  situation  of  its  eyes  it  can  readily  see  in  • 
directions.  To  calch  it  is  a  matter  of  diSicaliy;  I 
it  bites  sharjily.     It  is  a  wide  devourer,  preying  n 
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only  on  insects,  but  also  on  very  young  tadpoles, 
and  the  fry  of  fishes.  When  it  is  in  the  water  it  is 
kept  constantly  dry  by  a  kind  of  oil  or  yamish^ 
which  repels  the  surrounding  fluid.  The  larva  is 
even  more  formidable  and  voracious  than  the  full 
grown  Beetle.  The  head  is  furnished  with  a  very 
strong  pair  of  forceps,  which  takes  an  exceedingly 
firm  hold  of  any  thing  that  it  grasps.  Whatever  the 
larva  can  seize  it  eats,  and  as  soon  as  it  has  dis- 
patched one  victim  it  assails  another. 

To  this  class  we  may  also  refer  the  Glow-worm, 
that  little  animal  which  makes  such  a  distinguished 
figure  in  the  description  of  our  poets.  No  two  in- 
sects can  differ  more  than  the  male  and  female  of 
this  species  from  each  other.  The  male  is  in  every 
respect  a  Beetle,  having  cases  to  its  wings,  and  rising 
in  the  air  at  pleasure ;  the  female,  on  the  contrary, 
has  none,  but  is  entirely  a  creeping  insect,  and  is 
obliged  to  wait  the  approaches  of  her  capricious 
companion.  The  body  of  the  female  has  eleven 
joints,  with  a  shield  breastplate,  the  shape  of  which 
is  oval ;  ,the  head  is  placed  over  this,  and  is  very 
small,  and  the  three  last  joints  of  her  body  are  of  a 
yellowish  colour;  but  what  distinguishes  it  from  all 
other  animals,  at  least  in  this  part  of  the  world,  is 
the  shining  light  which  it  emits  by  night,  and  which 
is  supposed  by  some  philosophers  to  be  an  emana^ 
tion  which  she  sends  forth  to  allure  the  male  to  her 
company. 

Most  travellers,  who  have  gone  through  sandy 
countries,  must  well  remember  the  litde  shining 
sparks  with  which  the  ditches  are  studded  on  each 
side  of  the  road.  If  incited  by  curiosity  to  approach 
more  nearly,  he  will  find  the  light  s^t  fiNrtfa  by  the 
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Glow-worm;  irbe  abould  keep  the  little  animal  foi* 
some  time,  its  light  continues  lo  grow  paler,  and  >t 
last  appears  totally  extinct. 

The  Cantbaris  is  of  the  Beelle  kind,  whenefr 
come  caniharides,  well  known  in  the  shops  by  the 
name  of  Spanish  flies,  and  for  their  use  in  blistera* 
They  have  feelers  like  bristleSj  flexible  coses  to  tbftf 
wings,  a  breast  pretty  plain,  and  tbe  aides  of  tbe^ 
belly  wrinkled.  Caniharides  difier  from  each  oibet- 
in  their  size,  shape,  and  colour;  those  used  in  tli^ 
shops  also  do  the  same.  The  largest  in  these  parts 
are  about  an  inch  long,  and  as  much  in  circum- 
ference, but  others  are  not  above  three  quarters  of- 
on  inch.  Some  are  of  a  pure  azure  colour,  otbe»'| 
of  pure  gold,  and  others  ^;ain  hare  a.  mixture  ofr 
pure  gold  and  azure  colours:  but  tbey  are  all  veiji 
brilliant,  and  extremely  beautiful.  These  insectti,! 
as  is  well  known,  are  of  the  greatest  benefit  to  man*^ 
kind,  making  a  part  in  various  medicines  condncivfr, 
to  human  preservation.  They  are  chiefly  natives  of 
Spain,  Italy,  and  Portugal;  but  they  are  to  be  n 
also  about  Paris  in  the  .summer  time,  upon  the  leaves 
of  tlie  ash,  the  poplar,  and  tbe  rose-trees,  and  also 
among  wheat,  and  in  meadows. 

We  are  told,  that  the  country  people  expect  thtf 
return  of  these  insects  every  seven  years.  It  is 
Iain,  that  such  a  number  of  them  have  been  seen 
together  in  the  air,  that  they  appeared  like  swamu 
of  bees;  and  that  they  have  so  disagreeable  a  smeDi , 
that  it  may  be  perceived  a  great  way  olF,  especially 
about  sunset,  though  they  are  not  seen  at  that  lime, 
Hiis  bad  smell  is  a  guide  for  those  who  make  it 
their  business  lo  catch  them  ;  when  they  are  caught^ 
Ihey  dry  ihem ;  alYer  which  tliey  are  so  light.  Hut 
filly  will  hardly  weigh  a  dram.     Tliose  that  gather 
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[Beiii,  tie  tbem  in  a  bag,  or  a  piece  of  linen  cloth, 

that  has  been  well  worn,  and  then  ihey  liill  them 
with  the  Tapoura  of  hot  vinegar,  after  which  they 
dry  them  in  the  sun,  and  keep  ihem  in  boxes. 

An  insect  once  supposed  to  be  of  great  use  in 
medicine,  is  that  which  is  known  by  ihe  name  of 
the  Kermes;  it  is  produced  in  the  excrescence  of 
an  oak,  called  the  berry-bearing  ilex,  and  appears 
at  first  wrapped  up  in  a  membranaceous  bladder,  of 
the  size  of  a  pea,  smooth  and  shining,  of  a  brownish 
red  colour,  and  covered  with  a  very  fine  ash  coloured 
powder.  This  ba(>'  teems  with  a  number  of  reddish 
eggs,  or  insects,  which  being  rubhed  with  the  fingers, 
pour  out  a  crimson  liquor.  It  is  only  met  with  in 
warm  countries,  in  the  months  of  May  and  June. 

In  the  month  of  April  this  insect  becomes  of  (he 
size  and  shape  of  a  pea,  and  its  eggs  some  time  after 
burst  from  the  womb,  and  soon,  turning  worms,  run 
about  the  branches  and  leaves  of  the  tree.  They  are 
of  two  sexes,  and  the  females  are  those  which  we  have 
been  describing  ^  but  the  males  are  very  distinct  from 
the  former,  and  are  a  sort  of  small  flies  like  gnats, 
with  six  feet,  of  which  the  four  forward  are  short, 
and  the  two  backward  long,  divided  into  four  joints, 
and  armed  with  three  crooked  nails.  There  are  two 
feelers  on  the  head,  a  line  and  a  half  long,  which 
are  moveable,  streaked,  and  articulated.  The  tail, 
at  the  back  part  of  the  body,  is  half  a  line  long,  and 
forked.  The  whole  body  is  covered  with  two  trans- 
parent wings,  and  they  leap  about  in  the  manner  of 
fieas. 

The  harvest  of  the  Kermes  is  greater  or  less  in 
proportion  to  the  severity  of  the  winter,  and  the 
.women  gather  them  before  sunrising,  tearing  them 
off  with  their  nails,  for  fear  there  should  be  any  loss 
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from  the  halcliing  of  the  insects.  They  sprinkle 
them  with  vinegar,  and  lay  them  in  the  sun  to  dry, 
where  they  acquire  a  red  colour. 

An  insect  still  more  useful  than  the  former  is  the 
Cochineal. 

This  insect  is  of  an  oval  form,  of  the  size  of  a 
small  pea,  with  six  feet,  and  a  snout  or  trank.  U 
brings  forth  its  young  alive,  and  is  nourished  by 
sucking  the  juice  of  the  plant.  Its  body  consists  rf 
several  rings;  and  wheu  it  is  once  fixed  on  ll 
plant,  it  continues  immoveable,  being  subject  to  i 
change.  Some  pretend  there  aie  two  sorts,  the  oi 
domestic,  which  is  best,  and  the  other  wild,  that  ic: 
of  a  vivid  colour;  however,  they  appear  to  be  the; 
same ;  with  only  this  difference,  that  the  wild  feed 
upon  uncultivated  trees,  without  any  assistance; 
whereas,  the  domestic  is  carefully,  at  a  stated  se 
removed  to  cultivated  trees,  where  it  feeds  upon  t. 
purer  juice.  Those  who  take  care  of  these  insect^ 
place  them  on  the  prickly  pear-plant,  in  a  ce 
order,  and  are  very  industrious  in  defending  them 
from  other  insects ;  for  if  any  other  kind  comei 
amonv  them,  they  take  care  to  brush  them  off  n 
foxes'  tails.  Towards  the  end  of  ihe  year,  when  the 
rains  and  cold  weather  are  coming  on,  which  oK: 
fatal  to  these  insects,  they  lake  off  the  leaves  a 
branches,  covered  with  the  Cochineal  that  have  noCj 
attained  their  utmost  degree  of  perfection,  and  ke^ 
them  in  their  houses  liU  winter  is  past.  Thew. 
leaves  are  very  thick  and  juicy,  and  supply  theK 
with  nourishment  while  they  remain  within  dooni. 
When  the  milder  weather  returns,  and  these  aoimali 
are  about  to  exclude  their  young,  the  natives  ma&jl 
them  nests,  like  those  of  birds,  but  less,  of  tree-mosl 
or  soft  hay,  or  the  down  of  cocoa-nuts,  placiw^ 
twelve  in  every  nest.     These  ihey  fix  on  the  (honii 
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rf  the  prkkly  pear-^juat,  and  in  three  or  four  days 
tiine  they  bring  forth  their  young,  which  leave  their 
nests  in  a  few  days,  and  crefp  ui>on  the  branches  of 
the  plant,  till  they  find  a  proper  place  to  rest  in. 

When  the  native  Americans  have  gathered  the 
Cochineal,  they  put  them  into  holes  in  the  ground, 
where  they  kill  them  with  boiling  water,  and  afler- 
wiirds  dry  them  in  the  sun,  or  in  an  oven,  or  lay 
them  upon  hot  plates.  From  the  various  methods 
of  killing  them,  arise  the  different  colours  which 
they  appear  in  when  brought  to  us.  While  they 
are  living,  they  seem  to  be  sprinkled  over  with  a 
white  powder,  which  they  lose  as  soon  as  the  boiling 
water  is  poured  upon  them.  Those  that  are  dried 
upon  hot  plates  are  the  blackest.  What  we  call 
the  Cochineal  are  only  the  females,  for  the  males 
are  a  sort  of  fly,  as  already  observed  in  the  kermes. 
They  are  used  both  for  dyeing  and  medicine,  and 
are  said  to  have  much  the  same  virtue  as  the  kermes, 
though  they  are  now  seldom  used  alone,  but  are 
mixed  with  other  things  for  the  sake  of  the  colour. 

We  shall  end  this  account  of  the  Beetle  tribe, 
with  the  history  of  an  animal  which  cannot  properly 
be  ranked  under  this  species,  and  yet  which  cannot 
be  more  methodically  ranged  under  any  other.  This 
is  the  insect  that  forms  and  resides  in  the  gall  nut, 
the  spoils  of  which  are  converted  to  such  useful 
purposes. 

The  Gall  Insects  are  bred  in  a  sort  of  botlies 
adhering  to  a  kind  of  oak  in  Asia,  which  differ  with 
regard  to  their  colour,  size,  roughness,  smoothness, 
and  shape,  and  which  we  call  Galls.  They  are  not 
fmit  as  some  have  imagined,  bul  preternatural  tu- 
mours, owing  to  the  wounds  given  to  the  buds, 
leaves,  and  twigs  of  the  tree,  by  a  kind  of  insect 
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that  lays  its  eggs  'within  tbem.  This  animal 
rumished  with  an  implement,  by  which  the  female 
penetrates  into  the  bark  of  the  tree,  or  into  that  spot 
which  just  begins  to  bud,  and  there  sheds  a  drop  of 
corrosiTC  fluid  into  the  cavity.  Having  thus  formed 
a  receptacle  for  her  eggs,  she  deposits  them  in  the 
pliice,  and  dies  soon  after. 

The  juice  or  sap  of  the  plant,  thus  turned  back 
from  its  natural  course,  extravasates  and  flows  round 
the  e^;  after  which  it  swells  and  dilates  by  the 
assistance  of  some  bubbles  of  air,  which  get  odmis* 
sion  through  the  pores  of  the  bark,  and  which  run 
in  ihe  vessels  with  the  sap. 

This  little  ball  receives  its  nutriment,  growth,  and 
vegetation,  as  the  other  parts  of  the  tree,  by  slow 
degrees,  and  is  what  we  call  the  gull-nut.  The 
worm  that  is  hatched  under  this  spacious  vault,  Sndi 
in  the  substance  of  the  ball,  which  as  yet  is  very 
tender,  a  subsistence  suitable  to  its  nature ;  gnaws 
and  digests  it  till  the  time  comes  for  its  transforma^ 
tion  to  a  nymph,  or  chrysalis,  and  from  that  state  of 
existence  changes  into  a  fly.  Aller  this  the  insect, 
perceiving  itself  duly  provided  with  all  things  re- 
quisite, disengages  itself  soon  from  its  confinement 
and  takes  its  flight  into  the  open  air.  The  case, 
however,  is  not  similar  with  respect  to  the  gall- 
nut  that  grows  in  autumn.  The  cold  weather  fr&- 
quently  comes  on  before  the  worm  is  transformed 
into  a  fly,  or  before  the  fly  can  pierce  through 
enttlosure,  Thenut  falls  with  the  leaves.and  although 
you  may  imagine  that  the  fly  which  lies  within  " 
lost,  yet  in  reality  it  is  not  so;  on  the  contrary,  it> 
being  covered  up  so  close  is  the  meauB  of  its  prfr- 
servation.  Thus  it  spends  the  winter  in  a  warm 
bouse,  where  every  crack  and  cranny  of  the  nut 
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rcrell  Htopped  up ;  aod  lies  buried,  as  it  were,  under 
a  heap  of  leaves,  which  preserves  it  from  the  injuries 
of  the  weather.  This  apartment,  however,  though 
BO  commodious  a  retreat  in  the  winter,  is  a  perfect 
prison  in  the  spring.  The  fly,  roused  out  of  its 
lethargy  by  the  first  heats,  breaks  ils  way  through, 
and  ranges  where  it  pleases.  A  very  small  aperture 
is  sufficient,  since  at  this  time  the  fly  is  hut  a  dimi- 
nutive creature.  Besides,  the  ringlets  whereof  its 
body  is  composed,  dilate,  and  become  pliant  in  the 
passage. 

THE  GNAT  AND  TFIE  TIPULA. 

There  are  two  insects  which  entirely  resemble  each 
other  in  their  form,  and  yet  widely  difler  in  their 
habits,  manners,  and  propagation.  Those  who  have 
seen  the  Tipula,  or  Long-legs,  and  the  larger  kind 
of  Gnat,  have  most  probably  mistaken  the  one  for 
Ifae  other;  liiey  have  often  accused  the  Tipula,  a 
harmless  insect,  of  depredations  made  by  the  Gnat, 
and  the  innocent  has  suffered  for  the  guilty. 

The  chief  and  only  difference  between  tliem  is, 
that  the  Tipula  wants  a  trunk,  while  the  Gnat  has 
a.  large  one,  which  it  often  exerts  to  very  mischievous 
purposes, 

The  Gnat  proceeds  from  a  little  worm,  which  is 
usually  seen  at  the  bottom  of  standing  waters.  The 
manner  in  which  the  insect  lays  its  eggs  is  particu- 
larly curious;  after  having  laid  the  proper  number 
on  the  surface  of  the  water,  it  surrounds  them  with 
a  kind  of  unctuous  matter,  which  prevents  them 
from  sinking;  but  at  the  same  lime  fastens  them 
with  a  thread  to  the  bottom,  to  prevent  their  floating 
uway  at  the  mercy  of  every  breeze,  from  a  place  the 
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warmth  of  which  is  proper  for  ihelr  production,  W 
any  other  where  the  water  may  be  too  cold,  i 
enemies  too  numerous.  Thus  the  insects  is  their. 
egg  stale  resemble  a  buoy,  which  is  fixed  by  as 
anchor.  As  they  come  to  maturity,  Ihey  i ' 
deeper,  and  at  last,  when  they  leave  the  eg^  a 
worms,  they  creep  at  die  bottom.  They  now  make 
themselves  lodgments  of  cement,  which  they  fastei)f> 
to  some  solid  body  at  the  very  bottom  of  the  watei;, 
unless,  by  accident,  they  meet  a  piece  of  chol^. 
which,  being  of  a  soft  and  pliant  nature,  giv* 
them  an  opportunity  of  ainting  a  retreat  for  them- 
selves,  where  nothing  but  the  claws  of  a  craylish' 
can  possibly  molest  them.  The  worm  afterwards 
changes  its  form.  She  appears  with  a  large  heodj 
and  a  tail  invested  with  hair,  and  moistened  with 
an  oleaginous  liquor,  which  she  makes  use  of  as  *. 
cork  to  sustain  her  head  in  the  hair,  and  her  tail  in 
the  water,  and  to  transport  her  from  one  place  to  an^ 
other.  When  the  oil  with  which  her  tail  is  moistened 
begins  to  grow  dry,  she  discharges  out  of  her  mouih' 
an  unctuous  humour  which  she  sheds  all  over  hec 
tail,  by  virtue  whereof  she  is  enabled  to  transport 
herself  where  she  pleases,  without  being  either  w 
or  anywise  incommoded  by  the  water. 

The  Gnat  in  her  second  slate  is,  properly  speak.- 
ing,  in  the  form  of  a  nymph,  which  is  an  introduc- 
tion or  entrance  into  a  new  life.  In  the  first  place 
she  divests  herself  of  her  second  skin  ;  in  the  next 
she  resigns  her  eyes,  her  antennffi,  and  her  tail ;  iw 
short,  she  actually  seems  to  expire.  However,  Itoib 
the  spoils  of  the  amphibious  animal,  a  little  winged 
insect  cuts  the  air,  whose  every  part  is  active  lo  thtt 
last  degree,  and  whose  whole  structure  is  the  jui 
object  of  our  admiration.    Its  little  head  is  adome< 
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with  a  plume  of  feathers,  and  its  whole  body  in- 
vested with  scales  and  hair,  to  secure  it  from  any 
wet  or  dust.  She  makes  trial  of  the  activity  of  her 
wings,  by  rubbing  them  either  i^ainst  her  body,  or 
her  broad  side-bags,  which  keep  her  in  an  equi- 
librium. The  furbelow,  or  little  border  of  fine 
feathers  which  graces  her  wings,  is  very  curious, 
and  strikes  the  eye  in  the  most  agreeable  manner. 
There  is  nothing,  however,  of  greater  importance  to 
the  Gnat  than  her  trunk,  and  that  weak  implement 
may  jusdy  be  deemed  one  of  nature's  masterpieces. 
It  is  so  very  small,  that  the  extremity  of  it  can 
scarcely  be  discerned  through  the  best  microscope 
that  can  be  procured.  That  part  which  is  at  first 
obvious  to  the  eye,  is  nothing  but  a  long  scaly  sheath 
under  the  throat.  At  near  the  distance  of  two-thirds 
of  it,  there  is  an  aperture,  through  which  the  insect 
darts  out  four  stings,  and  afterwards  retracts  them. 
One  of  which,  however  sharp  and  active  it  may  be, 
is  no  more  than  the  case  ia  which  the  other  three 
lie  concealed,  and  run  in  a  long  groove.  The  sides 
of  these  stings  are  sharpened  like  two-edged  swords ; 
they  are  likewise  barbed,  and  have  a  vast  number 
of  cutting  teeth  towards  the  point,  which  turns  up 
like  a  hook,  and  is  fine  beyond  expression.  When 
all  these  darts  are  stuck  into  the  flesh  of  animals, 
sometimes  one  after  another,  and  sometimes  all  at 
once,  the  blood  and  humours  of  the  adjacent  parts 
must  unavoidably  be  exttavasaled ;  upon  which  a 
tnmourmust  consequently  ensue,  the  little  orilice 
whereof  is  closed  up  by  the  compression  of  the  ex- 
ternal air.  When  the  Gnat,  by  the  point  of  her 
case,  which  she  makes  use  of  as  a  tongue,  has  tasted 
any  fruit,  flesh,  or  juice,  that  she  has  found  out;  if 
it  be  a  fluid,  she  sucks  it  up,  without  playing  her 
(lartfi  into  it ;  but  in  cose  she  finds  \.\ke  Vea.'^A.  oW\\>\c^- 
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tion  by  any  flesh  whatever,  she  exerts  ber  slren^li^ 
aotl  pierces  through  it  if  possibly  she  can.  After 
this  she  draws  liack  her  stings  into  their  sheath, 
which  she  applies  to  the  wound,  in  order  to  extract 
OS  through  a  reed,  the  juices  which  she  finds  en- 
closed. This  is  the  implement  with  which  the  Gnat 
performs  her  work  in  the  summer,  for  during  the 
winter  she  has  no  manner  of  occasion  for  it.  Then 
she  ceases  to  e&t,  and  spends  all  that  tedious  season 
either  in  quarries  or  in  caverns,  which  she  ubandonS 
at  the  return  of  summer,  and  dies  about  in  seardi 
after  some  commodious  ford,  or  standing  water, 
where  she  may  produce  her  progeny,  which  woald 
be  soon  washed  away  and  lost,  by  the  too  rapid : 
motion  of  any  running  stream-  The  little  brood 
are  sometimes  so  numerous,  that  the  very  water  n 
tinged  accordioc^  to  the  colour  of  the  species,  as 
green  if  they  be  green,  and  of  a  sanguine  hue  if  they 
be  red. 

These  are  circumstances  sufficiently  extraordinaij 
in  the  life  of  this  little  animal,  but  it  offers  sometbiag 
still  more  curious  in  the  method  of  its  prapagution. 
However  similar  insects  of  the  Gnat  kind  are  in 
their  appearance,  yet  they  differ  widely  from  each 
other  in  the  manner  in  which  they  are  brought  fortbi 
for  some  are  produced  from  eggs,  and  some  are  rti 
viparous  and  come  forth  in  their  most  perfect  forou 
A  Goat  separated  from  the  rest  of  its  kind,  an^ 
enclosed  in  a  glass  vessel,  with  air  sufficient  to  kee|i 
it  alive,  shall  produce  young,  which  also,  when  ■ 
parated  from  each  other,  shall  be  the  parents  of 
numerous  progeny.     Thus,  down  for   fi?e  or  si 
generations,  do  these  extraordinary  animals  propw 
gate,  without  any  congress  between  the  male  awl 
female ;  but  in  the  manner  of  vegetables,  the  younj 
bursting  from  \.\ie\]ui\^  ut  \.\vc\i  \vm«\\V4, -livitvuit  anj 
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previous  impregnation.  Al  the  sixth  generation, 
however,  their  propagation  stops,  the  Gnat  no  longer 
produces  its  like,  from  itself  alone,  but  it  requires 
the  access  of  the  male  to  give  it  another  succession 
of  fecundity. 

The  Gnat  of  Europe  gives  but  little  uneasiness; 
it  is  sometimes  heard  to  hum  about  our  beds  at 
night,  and  keeps  off  the  approaches  of  sleep  bj  the 
apprehension  it  causes;  but  it  is  very  different  in 
the  ill  peopled  regions  of  America,  where  the  waters 
stagnate,  and  the  climate  is  warm,  and  where  they 
are  produced  in  multitudes  beyond  expression. 
The  whole  air  is  there  filled  with  clouds  of  these 
famished  insects ;  and  they  are  found  of  all  sizes, 
from  six  inches  long,  to  a  minuteness  that  even  re- 
<]uires  the  microscope  to  have  a  distinct  perception 
-of  them.  The  warmth  of  the  mid.day  sun  is  too 
powerful  for  their  constitution ;  but  when  the  eve- 
ning approaches,  neither  art  nor  flight  can  shield 
the  wretched  inhabitants  from  their  attacks;  though 
millions  are  destroyed,  still  millions  more  succeed, 
and  produce  unceasing  torment. 

The  native  Indians,  who  anoint  their  bodies  with 
oil,  and  who  have  from  their  infancy  been  used  to 
tbeir  depredations,  find  them  much  less  inconve- 
nient than  those  who  are  newly  arrived  fromEurope; 
Ihey  sleep  in  their  cottages  covered  with  thousands 
of  the  Gnat  kind  upon  their  bodies,  and  yet  do  not 
seem  to  have  their  slumbers  interrupted  by  these 
cruel  devourers.  If  a  candle  happens  to  be  lighled 
in  one  of  those  places,  a  cloud  of  insects  at  once 
light  upon  the  flame,  and  extinguish  it;  they  are 
therefore  obliged  to  keep  their  candles  in  glass  lan- 
terns; a  miserable  expedient  to  prevent  an  un- 
ceasing calamity ! 
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THE  GAD-FLY. 


^ 


Of  the  Gad-fly  there  are  variooa  species.  The  ox, 
the  hone,  the  sheep,  the  rein-deer,  and  even  man,  is 
infested  by  a  variety  of  this  insecl.  In  the  posterior 
part  of  the  body  of  the  Gad-fly  is  a  curiously  ci 
slracled  wimble,  with  whicli  the  insect  bores  the 
hide  of  liomed  cattle,  to  form  a  nidus  for  the  recej^ 
lion  of  her  egg.  This  is  a  scaly  cylinder,  conEisting . 
of  four  tubes,  drawing  out  like  those  of  a  telescope; , 
the  lost  of  which,  armed  with  three  hooks,  is  tbt : 
boriug  instrument.  The  e^  is  hatched  in  the  Itunp 
produced  round  the  puncture  thus  made,  and  the 
jrrub  feeds  on  the  matter  that  issues  from  the  woond. 
Some  Gad-fiies  lay  their  eggs  in  the  nostrils  of  sheep; 
others  deposit  them  on  horses,  in  spots  whence,  hf> 
licking,  the  animal  conveys  them  into  the  inteEtuie&. 
All  the  species  nndei^  their  lost  transform tition  ii 
the  earth,  to  which  the  larva  falls. 

The  Ox  Gad-fly  has  brown  unspotted  wings,  i 
black  band  marks  the  middle  of  the  abdomen,  ani. 
on  the  tip  are  dusky  yellow  hairs.  The  front  bl 
while  and  downy,  the  thorax  is  yellowish  before^ 
black  in  the  middle,  and  cinereous  behind.  Thin. 
fly  is  so  much  dreaded  by  cattle  that  the  approadk 
of  one  of  them  will  make  a  whole  herd  take  fligta) 
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and  seek  refuge  in  the  water,  to  which  element  the 
insect  has  an  antipathy. 

The  Horse  GiD-FLY,  which  is  represented  in  the 
wood  cut,  is  known  from  the  rest  of  its  tribe,  by- 
having'  a  black  band  in  the  middle  of  its  whitish 
wings,  and  two  dots  at  the  tip.  The  abdomen  is  of 
a  yellow  brown,  and  at  the  divisions  of  the  segmenU 
are  black  spots.  The  female  is  browner  than  the 
male,  and  has  her  abdomen  elongated.  The  larva 
of  this  insect  is  hatched  in  the  stomach,  and,  occa- 
sionally, in  the  intestines  of  the  horse.  They  adhere 
to  the  inner  membrane,  by  means  of  two  small  hooks 
at  their  heads,  the  points  of  which  turn  outwards. 
Another  species  of  Gad-fly  inserts  its  eggs  in  the 
anus  of  the  horse. 

The  Sheep  Gad-Tly  is  spotted  with  while  and 
black  on  the  abdomen ;  the  head  is  white  and  punc- 
tured ;  the  eyes  are  marbled ;  and  the  wings  are 
pellucid,  and  punctured  at  the  base.  It  deposits 
its  eggs  in  the  nostrils  of  the  sheep.  "  The  moment 
the  flies  touch  the  noses  of  the  sheep,  the  animals 
shake  their  heads,  and  strike  the  ground  with  their 
fore  feet ;  at  the  same  time  holding  their  noses  to  the 
earth  ;  they  run  away,  looking  about  them  on  every 
side,  to  see  if  the  flies  pursue.  They  also  appear  to 
smell  the  grass  as  they  go,  lest  the  insects  should  be 
lying  in  wait  for  ihem.  If  they  observe  one,  they 
gallop  back,  or  take  some  other  direction.  As  they 
cannot,  like  catde,  take  reiiige  in  the  waler,  they 
have  recourse  to  a  rut,  or  a  dry  dusty  road,  where 
they  crowd  together  during  the  heat  of  the  day,  with 
their  noses  held  close  to  the  ground." 

Of  the  Rein-deer  Gad-fly  there  are  two  varieties. 
The  one  of  these  deposits  its  eggs  on  the  back  of 
the  rein-deer,  and  is  often  fatal  to  that  animal.    "  In 
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Lapland,''  says  Linnseus^  'Mhere  is  a  fiy  covered 
with  downy  hair;  it  hovers  all  day  over  the  rein- 
deer; their  legs  trenible  under  them;  they  prick  up 
their  ears,  and  flee  to  the  mountains  covered  with 
snow  and  ice ;  with  so  much  horror  do  they  avoid 
so  minute  an  insect  hovering  in  the  air/'  The  other 
species  lodges  near  the  gullet  of  the  deer,  and  there 
the  larvae  take  up  their  abode  in  families  consisting 
of  one  hundred  or  more  individuals. 

The  Human  Gad-fly  is  a  native  of  South  America. 
It  is  about  the  size  of  a  common  house-fly,  and  its 
body  is  entirely  brown.  It  inserts  its  egg  under  the 
skin  of  the  abdomen,  where  it  forms  a  swelling,  in 
which  the  grub  remains  for  six  months.  If  the  grub 
be  molested,  it  keeps  sinking  deeper  and  deeper, 
and  thus  creates  ulcers  or  inflammation,  terminating 
in  death. 


CHAP.  XVI. 


Of  Zoophytes  in  general.,, yfoRwa.^The  Earth-worm,^, The  Sea 
Worm.„The  White  Water  Worm,. .The  Star  Fish.. .7%e  CtUtU 
Fish.„The  Polypus..  lLnHorHTnsa,.,Different  Species  of  Corab 
,„Corallines,„Sponges,  8^c, 

We  are  now  come  to  the  last  link  in  the  chain  of 
animated  nature,  to  a  class  of  beings  so  confined  in 
their  powers,  and  so  defective  in  their  formation,  that 
some  historians  have  been  at  a  loss  whether  to  con- 
sider them  as  a  superior  rank  of  vegetables,  or  the 
humblest  order  of  the  animated  tribe. 

In  the  class  of  Zoophytes,  we  may  place  all  those 
animals,  which  may  be  propagated  by  cuttings,  or, 
in  other  words,  which,  if  divided  into  two  or  more 
parts,  each  part  in  time  becomes  a  separate  and 


perfect  animal ;  tliu  head  shoots  foilh  ti  tail,  and,  on 
the  contrary,  the  tail  produces  a  head;  some  of 
these  will  bear  dividing  but  into  two  parls,  such  is 
the  earth-worm ;  some  may  be  divided  into  more 
than  two,  and  of  this  kind  are  many  of  the  slar-fish  ; 
others  still  may  be  cut  into  a  thousand  parts,  each 
becoming  a  perfect  animal ;  they  may  be  turned 
inside  out,  like  the  finger  of  a  glove,  they  may  be 
moulded  into  all  manner  of  shapes,  yet  still  their 
vital  principle  remains,  still  every  single  part  be. 
comes  perfect  in  its  kind,  and,  after  a  few  day's 
existence,  exhibits  all  the  arts  and  industry  of  its 
parent !  We  shall  therefore  divide  Zoophytes  ac- 
cording to  their  several  degrees  of  perfection,  namely 
into  worms,  star-lish,  and  polypi;  contenting  our- 
selves with  a.  short  review  of  those  creatures,  that 
excite  our  curiosity  chiefly  by  their  imperfections. 

The  first  in  the  class  of  Zoophytes  are  animals  of 
the  Worm  kind,  which,  being  entirely  destitute  of 
feel,  trail  themselves  along  upon  the  ground,  and 
find  themselves  a  retreat  under  the  earth,  or  in  the 
water.  As  these,  like  serpents,  have  a  creeping 
motion,  so  both,  in  general,  go  under  the  common 
appellation  of  reptiles ;  a  loathsome,  noxious,  malig- 
nant tribe,  to  which  man  by  nature  has  the  strongest 
antipathy.  But  though  worms,  as  well  as  serpents, 
are  mostly  without  feet,  and  have  been  doomed  to 
creep  along  the  earth  on  their  bellies,  yet  their  mo- 
tions are  very  different.  The  serpent,  as  has  been 
Raid  before,  having  a.  hack  bone,  which  it  is  inca- 
pable of  contracting,  bends  its  body  into  the  form 
of  a  bow,  and  then  shoots  forward  froni  the  tail; 
but  it  is  very  difierent  witb  the  Worm,  which  has  a 
power  of  contracting  or  lengthening  itself  at  will. 
There  is  a  spiral  muscle,  that  runs  round  its  whole 
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body,  from  the  head  lo  the  tnil,  eoniewhat  resem- 
bling a  wire  wound  round  a  walking-ctuie,  which, 
when  slipped  atf,  and  one  end  extended  and  held 
fust,  will  bring  the  other  nearer  to  it ;  in  this  man- 
ner the  Barth-worm,  having  shot  out  or  extended 
its  body,  takes  hold  by  the  slime  of  the  fore  part  of 
its  body,  and  so  contracts  and  bring;s  forward  the 
hinder  part;  in  this  manner  it  moves  onward,  not 
without  great  effort;  but  ihe  occasions  for  its  pro- 
gressive motion  are  few. 

As  it  is  designed  for  living  under  the  earth,  and 
leading  a  life  of  obscurily,  so  it  seems  tolerably 
adapted  to  its  situation.  Its  body  is  armed  wiUi 
small  stiff  sharp  burrs  or  prickles,  which  it  can 
erect  or  depress  at  pleasure;  under  the  skin  there 
lies  a  slimy  joice,  to  be  ejected  as  occasion  requires 
at  certain  perforations,  between  the  ring«  of  the 
muscles,  to  lubricate  its  body,  and  facUitata  its  pas- 
sage into  the  earth.  Like  most  other  insects,  it  has 
breathing  holes  along  the  back,  adjoining  each  ring; 
but  it  is  without  bones,  without  eyes,  without 
and,  properly,  without  feet.  It  has  a  mouth,  and 
also  an  alimentary  canal,  which  runs  along  to  the 
very  point  of  ibc  tail.  In  some  Worms,  howerer, 
particularly  such  as  are  found  in  the  bodies  of  ani- 
mals, this  canal  opens  towards  the  middle  of  the 
belly,  at  some  distance  from  the  tul.  The  intestines 
of  the  Earth-worm  are  always  found  filled  with  a 
very  fine  earth,  which  seems  to  be  the  only  nourish- 
ment these  animals  are  capable  of  receiving. 

The  animal  is  entirely  without  brain,  but  near  the 
head  is  placed  the  heart,  which  ia  seen  to  beat  with 
a  very  distinct  motion,  and  round  it  are  the  sper- 
matic vessels,  forming  a  number  of  little  globule^ 
containing  a  milky  fluid,  which  have  an  opening 
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into  the  belly,  not  far  Irom  the  head  :  they  are  tilso 
often  fouDtl  to  contain  a  number  of  eggs,  which  are 
laid  in  the  earth,  and  are  hatched  in  twelve  or  four- 
teen days  into  life,  by  the  genial  warmth  of  their 
situation. 

When  the  eggs  are  laid  in  the  earth,  which,  in 
about  fourteen  days,  as  has  been  said,  are  hatched 
into  maturity,  the  young  ones  come  forth  very  small, 
but  perfectly  formed,  and  suffer  no  change  during 
their  existence:  how  long  their  life  continues  is  not 
well  known,  but  it  certainly  holds  for  more  than 
two  or  three  seasons.  During  the  winter,  they  bury 
themselves  deeper  in  the  earth,  and  seem,  in  some 
meoiiure,  to  share  the  general  torpidity  of  the  insect 
tribe,  In  spring,  they  revive  with  the  rest  of  nature, 
and  on  those  occasions  a  moist  or  dewy  evening 
brings  them  forth  from  their  retreats,  for  the  uni. 
versal  purpose  of  continuing  iheir  kind.  They 
chiefly  live  in  a  light,  rich,  and  fertilesoil,  moistened 
by  dews  or  accidental  showers,  hut  avoid  those  places 
where  the  water  is  apt  to  lie  on  the  surface  of  the 
earth,  or  where  the  clay  is  too  slifT  for  their  easy 
progression  under  ground. 

Helpless  as  they  are  formed,  yet  they  seem  very 
vigilant  in  avoiding  those  animals  that  chiefly  make 
them  their  prey;  in  particular,  the  mole,  who  feeds 
entirely  upon  them  beneath  the  surface,  and  who 
seldom  ventures,  from  the  dimness  of  its  sight,  into 
the  open  air;  him  they  avoid,  by  dartinq;  up  from 
the  earth  the  instant  they  feel  the  ground  move;  and 
fishermen,  who  are  well  acquainted  with  this,  take 
(hem  in  what  numbers  they  choose,  by  stirring  the 
earth  where  they  expect  to  lind  them,  They  are  also 
driven  from  their  retreats  under  ground,  by  pouring 
bitter  or  acrid  water  thereon,  such  as  that  water  in 
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which  green  walnuts  have  been  steeped,  or  a  lye 
inade  of  potashes. 

Farmers  and  gardeners  are  hostile  to  Worms;  the 
latter,  because  Worms  spoil  the  walks  of  gardens; 
the  former,  because  they  absurdly  suppose  that  they 
eat  the  green  com.  They  are  not  aware  that  Worms 
are  beneficial  to  v^etation,  by  lightening  the  soil, 
rendering  it  pervious  to  moisture,  and  the  fibres  of 
plants,  and  forming  a  great  quantity  of  excellent 
manure,  in  the  myriads  of  small  lumps  which  are 
known  by  the  name  of  wormcasts. 

Such  is  the  general  outline  of  the  history  of  these 
reptiles,  which,  as  it  should  seem,  degrades  them  no 
way  beneath  the  rank  of  other  animals  of  the  insect 
creation ;  but  we  now  come  to  a  part  of  their  history 
which  proves  the  imperfection  of  their  organs,  from 
the  easiness  with  which  these  little  machines  may 
be  damaged  and  repaired  again.  It  is  well  known 
in  mechanics,  that  the  finest  and  most  complicated 
instruments  are  the  most  easily  put  out  of  order, 
tmd  the  most  difiicultly  set  right;  the  same  also 
obtains  in  the  animal  machine. 

Man,  the  most  complicated  machine  of  all,  whose 
nerves  are  more  numerous,  and  powers  of  action 
more  various,  is  most  easily  destroyed :  he  is  seen 
to  die  under  wounds  which  a  quadruped  or  a  bird 
would  easily  survive ;  and  as  we  descend  gradually 
to  the  lower  ranks,  the  ruder  the  composition,  the 
more  difficult  it  is  to  disarrange  it.  Some  animals 
live  without  their  limbs,  and  often  are  seen  to  repro- 
duce  them ;  some  are  seen  to  live  without  their  brain 
for  many  weeks  together;  caterpillars  continue  to 
increase  and  grow  large,  though  all  their  nobler 
organs  are  entirely  destroyed  within ;  some  animals 
continue  to  exist,  though  cut  in  two,  their  nobler  parts 


preserving  life,  while  the  others  perish  that  were  cut 
away;  but  the  Earth-worm,  and  all  the  zoophyte 
tribe,  continue  to  live  in  separate  parts,  and  one  ani- 
mal, by  the  means  of  cutting,  is  divided  into  two 
distinct  existences,  sometimes  into  a  thousand. 

Spollanzoni  has  tried  several  experiments  upon 
the  i)iirth-worm,  many  of  which  succeeded  according 
to  his  expectation ;  every  Earth-worm,  however,  did 
not  retain  the  vivacious  principle  with  the  same 
obstinacy;  some,  when  cut  in  two,  were  entirely 
destroyed ;  others  survived  only  in  the  nobler  part ; 
and,  while  the  head  was  living,  the  tail  entirely 
perished,  and  u  new  one  was  seen  to  burgeon  from 
the  extremity.  But,  what  was  moat  surprising  of 
all,  in  some,  particularly  in  the  small  red-headed 
Earth-worm,  both  extremities  survived  the  operation ; 
the  head  produced  a. tail,  with  the  anus,  the  intes- 
tines, the  annular  muscle,  and  the  prickly  beards; 
the  tail  part,  on  the  other  hand,  was  seen  to  shoot 
forth  the  nobler  organs,  and  in  less  than  the  space 
of  three  months  sent  forth  a  head,  and  a  heart,  with 
all  the  apparatus  and  instruments  of  generation. 
This  part,  as  may  be  easily  supposed,  was  produced 
much  more  slowly  than  the  former,  a  new  head 
taking  above  three  or  four  months  for  its  completion, 
a  new  tail  being  shot  tbrth  in  less  than  as  many 
weeks.  Thus  two  animals  by  dissection  were  made 
out  of  one,  each  with  their  separate  appetites,  each 
endued  with  life  and  motion,  and  seemingly  as  per- 
fect as  that  single  animal  whence  they  derived  their 
origin. 

What  was  performed  upon  the  Earth-worm  was 
found  to  obtain  also  in  many  other  of  the  vermicular 
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WoBM,  and  many  of  ihose  little  Worms  with  feelers, 
found  at  the  bottom  of  dirty  ditchea ;  in  all  the«e 
the  nobler  organs  are  of  anch  little  use,  that  if  taken 
away,  the  animal  does  nol  Reeta  to  feel  tfae  want  of 
them ;  it  lives  in  all  its  parts,  and  in  every  part ; 
and,  by  a  strange  paradox  in  nature,  the  most  use- 
less and  contemptible  life  is,  of  all  others,  the  most 
difficult  to  destroy. 

The  next  genus  of  zoophytes  is  thai  of  the  STAR- 
FISH, a  numerous  tribe,  shapeless  and  deformed, 
assuming  at  different  times  different  appearances. 
The  same  animal  that  now  appears  round  like  a 
ball,  shortly  after  flattens  as  thin  as  a  plate.  They 
inhabit  the  sea,  and  are  generally  found  on  the  sand, 
or  among  rocks,  considerably  below  low  water  mark. 
They  are  covered  with  a  coriaceous  crust,  and  hare 
live  or  more  rays  proceeding  from  a  centre,  in  which 
is  situated  the  mouth.  A  prodigious  number  often'' 
tacula,  or  short  fleshy  tubes,  which  seem  at  once 
calculated  to  catch  prey  and  to  anchor  the  animal  to 
llie  rocks,  proceed  from  each  ray.  The  moulh  ii 
armed  with  long  teeth,  for  the  purpose  of  breaking 
the  shells  on  which  the  animals  feed.     The  anim^ 

breathes  by  means  of  gills.  The  Common,  or  Fivb- 
itAVEU  Stab-fish,  which  is  the  species  here  repre- 


THE  STAB-FISH.  379 

sented,  has  five  angular  niys,  with  prickly  protube- 
rances at  the  angles.  When  alive  it  is  usually  or  a 
brownish  white  colour.  In  one  of  these,  which  he 
kept  for  some  time  alive,  Mr.  Bingley  observed  more 
than  Tour  thousand  lentacula,  on  the  under  sides  of 

In  summer,  when  the  water  of  the  sea  is  warmed 
by  the  heat  of  the  sun,  they  float  upon  the  surface, 
and  in  tbe  dark  they  send  forth  a  kind  of  shining 
light,  resembling  that  of  phosphorus. 

They  are  oflen  seen  fastened  to  the  rocks  and  to 
the  largest  sea  shells,  as  if  to  derive  their  nourish- 
ment from  them.  If  they  be  taken  and  put  into 
spirit  of  wine,  they  will  continue  for  many  years 
entire;  but  if  they  be  left  to  the  influence  of  the 
air,  they  are,  in  less  than  four  and  twenty  hours, 
melted  down  into  limpid  and  offensive  water. 

In  all  of  this  species,  none  are  found  to  possess  a 
vent  for  their  excrements,  but  the  same  passage  by 
which  they  devour  their  food  serves  for  the  ejection 
of  their  fiECes.  These  animals,  as  was  said,  take 
such  a  variety  of  figures,  that  it  is  impossible  to 
describe  them  under  one  determinate  shape;  but, 
in  general,  their  bodies  resemble  a  truncated  cone, 
whose  base  is  applied  to  tbe  rock  to  which  they  are 
found  usually  attached.  Though  generally  transpa- 
rent, yet  they  are  found  of  different  colours,  some 
inclining  to  green,  some  to  red,  some  to  white,  and  - 
some  to  brown.  In  some,  their  colours  appear  dif- 
fused over  the  wbole  surface;  in  some,  they  are 
streaked,  and  in  others  often  spotted.  They  are 
possessed  of  a  very  slow  pri^russive  motion,  and,  in 
fine  weather,  they  are  continually  seen  stretching 
out  and  fishing  for  their  prey.  Of  this  tribe,  ihu 
number  is  various,  and  the  description  of  each  would 
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be  tedious  and  UDinstructive;  the 
lure  of  nil  are  nearly  as  described ;  but  we  will  just 
make  mention  of  one  creature,  which,  though  not 
|)roperly  belonging  to  this  class,  yet  is  so  nearly 
related,  that  the  passing  it  in  silence  would  be  an 
unpardonable  omission. 

or  ^1  animals,  the  CuTTLiv-Fisn,  though  in  some 

resi«ct8  superior  to  this  tribe,  possesses  quoliliei 
the  most  extraordinary. 

THE  GREAT  CLTTLE-FISH, 


% 


[ 


This  singular  creature,  which  is  about  two  feet  long, 
hajd  eight  arms  or  claws,  furnished  on  the  interior 
side  with  little  round  serrated  cups,  by  the  contrac- 
tion of  which  the  animal  lays  fast  hold  of  any  thing 
that  conies  in  its  way.  Besides  these  eight 
has  two  tentacula,  four  times  longer  than  the  pre- 
ceding, and  also  pedunculated.  When  the  suckers 
adhere  to  any  thing,  it  is  very  difficult  to  loosen 
their  hold.  The  mouth  is  situated  in  the  centre^  and 
is  homy,  and  hooked  like  the  bill  of  a  parrot.  It  is 
so  strong  that  the  animal  can  break  to  pieces  the 
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shells  of  limpets  and  of  other  marine!  teHtaceous 
creatures  on  which  it  feeds.  The  eyea  are  below, 
and  surrounded  with  several  silvery  rings ;  Ihey  are 
as  large  as  the  eyes  of  a  ealf,  but  are  very  prominent, 
and  rather  resemble  ihe  eyes  of  a  crab.  The  body 
is  of  a  reddish  brown  colour,  nearly  cylindrical. 
The  belly  below  is  equal,  soft,  smooth,  oblong-round, 
of  an  ash  and  faintly  yellowish  colour:  about  the 
middle  of  the  upper  part  of  the  body  there  is  a  6n 
like  those  of  fishes,  composed  of  a  softish  cartilagi- 
nous substance,  spread  out  widely  on  both  sides,  and 
decreasing  towards  the  ta^Jl  till  it  ends  in  a,  point, 
like  the  broad  iins  of  the  ray-lish :  by  means  of  this 
fin  it  moves  itself  in  swimming',  having  no  other 
membrane  for  that  purpose.  From  this  pointed  ter- 
mination of  the  tail,  the  French  call  it  the  Sea-spider, 
although  it  has  scarcely  auy  resemblance  to  the  spi- 
der ;  but  rather,  with  respect  to  the  head,  approaches 
to  the  shape  of  the  star-fish.  At  any  rate  they  are 
very  formidable  animals.  With  their  arms  and  trunks 
tbey  fasten  themselves,  to  resist  the  motion  of  the 
waves.  The  females  lay  Iheir  eggs  upon  seaweed 
and  plants,  in  clusters  like  bunches  of  grapes.  Im- 
mediately after  ihey  are  laid  they  are  white,  and  the 
moles  pass  over  and  impr^^nate  them  with  a  black 
liquor,  after  which  they  grow  lai^er  and  resemble 
block  grapes.  On  opening  one  of  the  eggs,  the  em- 
bryo Cuttle  is  found  alive.  The  noise  of  a  Cuttle-fish, 
on  being  dragged  out  of  the  water,  resembles  the 
grunting  of  a  boar.  When  the  male  is  pursued  by 
the  sea-wolf  or  other  ravenous  fish,  he  shuns  the 
danger  bj  stratagem.  He  squirts  out  a  black  liquor, 
by  which  the  water  becomes  as  black  as  ink,  and 
under  shelter  of  this  he  baffles  the  pursuit  of  his 
enemy.   This  black  liquor  is  elaborated  in  a  particu> 
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lar  gland.  The  Rnmans  used  it  as  ink ;  and  it  is  Baid 
to  be  an  ingredient  in  the  compoaition  of  Indiai 
There  is  a  bone  in  this  animal  which  is  conrerted 
into  that  useful  article  of  stationery  called  pounce, 
and  is  also  used  by  sUveramithB  to  form  moulds. 
This  fish  was  much  esteemed  by  the  ancients 
is  still  eaten  in  the  hot  countries  bordering  on  the 
Mediterranean, 

In  hot  climates  these  creatures  are  found  of  an 
enormous  size.  The  Indians  affirm,  that  some  have 
been  seen  tno  fathoms  brood  over  their  centre,  and 
each  arm  nine  falhoms  long.  This  species  is  the 
Eight-armed  Cutti-e-fish,  which  has  not  the  two 
tentacula  possessed  by  the  great  or  Officinal  Cuttle- 
fish. When  the  Indians  navigate  their  little  boat^ 
ihey  go  in  dread  of  them ;  and,  lest  these  nnimnh 
should  fling  their  arms  over  and  draw  them  undef 
water,  they  never  fail  having  an  adze  to  cut  them  offi 
When  used  for  food,  they  are  served  up  in  their 
liquor,  which  from  boiling,  with  the  addition  of  mtte, 
becomes  red.  If  taken  into  a  dark  apartment  and 
cut  open,  it  illuminates  the  whole  place. 

THE  POLYPUS. 

The  common  Polypus  is  found  at  the  bottom  of 
wet  ditches,  or  attached  to  the  under  surface  of  the 
broad.leafed  plants  thatgrow  and  swim  on  the  waters. 
The  same  difference  holds  between  these  and  the 
sea-water  Polypus,  as  between  all  the  prodnctiona 
of  the  sea,  and  of  the  land  and  the  ocean.  The 
marine  vegetables  and  animals  grow  lo  a  monstrous 
:e.  Theeel,  the  pike,  or  the  bream,  of  fresh  waters^ 
but  small ;  hat  in  the  sea,  they  grow  to  an  enoi^ 
mous  magnitude.   The  herbs  of  the  field  are  at: 
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Hew  feet  high ;  those  of  the  sea  often  ahoot  fortli 
a  stalk  of  a  hundred.  It  is  so  between  the  Polypi  of 
both  elements.  Those  of  the  sea  are  found  from  two 
feet  in  length  to  three  or  four ;  and  Pliny  has  even 
described  one,  the  armG  of  which  were  no  less  than 
thirty  feet  long'.  Those  in  freah  waters,  however, 
are  comparatively  minute;  at  their  utmost  size,  sel- 
dom above  three  parts  of  an  inch  long;  and,  when 
gathered  up  into  their  usual  form,  not  above  a  third 
even  of  (hose  dimensions. 

It  was  upon  these  minute  animals  that  the  power 
of  dissection  was  first  tried  in  multiplying  their 
numbers.  They  bad  been  long  considered  as  liltle 
worthy  the  attention  of  observers,  and  were  consigned 
to  that  neglect  in  which  thousands  of  minute  specieii 
of  insects  remain  to  this  very  day.  It  is  true,  indeed, 
that  Reaumur  observed,  classed,  and  named  ihem. 
By  contemplating  their  motions,  he  was  enahleii 
distinctly  to  pronounce  on  their  being  of  the  animal 
,  and  not  of  the  vegetable  kingdom;  and  he  called 
them  Polypi,  from  their  great  resemblance  to  those 
larger  ones  that  were  found  in  the  ocean.  Still, 
however,  their  properties  were  neglected,  and  their 
history  unknown. 

Mr.  Trembley  is  the  person  to  whom  we  owe  the 
first  discovery  of  the  amazing  properties  and  powers 
of  this  little  vivacious  creature :  he  divided  this  class 
of  animals  into  four  different  kinds;  into  those  in. 
dining  to  green,  those  of  a  brownish  cast,  those  of 
flesh  colour,  and  those  which  he  calls  the  Polype  du 
panache.  The  difference  of  Btruclnie  in  these,  as  also 
of  colour,  are  observable  enough;  hut  the  mannei' 
of  their  subsisting,  of  seizing  their  prey,  and  of  their 
propagation,  is  pretty  nearly  the  same  in  all. 

Whoever  has  looked  with  care  into  the  bottom  of 
a  wet  ditch,  wlien  the  water  is  stiignatil,  md  \.V\e  v,aa 
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hoB  been  powerful,  may  rememher  to  hnve  strn 
many  little  iranspnrenl  lumpH  of  Jelly,  ahout  the 
size  of  a  [wa,  and  flatted  on  one  side ;  such  also  an 
liave  examined  the  under  pide  of  the  brood-leafed 
weeds  that  grow  on  the  surface  of  the  water,  must 
have  observed  ihem  studded  wiih  a  number  of  these 
little  jelly-like  substances,  which  were  probably  then 
disregarded,  because  iheir  rature  and  history  were 
unknown.  These  little  Hubstances,  however,  were 
no  other  than  livinji  Polypi  gathered  up  into  a  qoi. 
escent  state,  and  seemino-ly  inanimate,  because  either 
undisturbed,  or  not  excited  by  the  calls  of  appetite 
to  action.  When  they  are  seen  exerting  themselves, 
lliey  put  on  a  very  different  appearance  from  thai 
which  they  have  when  at  rest;  to  conceive  a  just 
idea  of  their  figure,  we  may  suppose  the  finger  of  a 
glove  cut  off  at  the  bottom ;  we  may  suppose  also 
several  threads  or  horns  planted  round  the  edge  like 
a  fringe.  The  hollow  of  this  lin^r  will  give  us  aa 
idea  of  the  stomach  of  the  animal;  the  threads, 
issuing  forth  from  the  edges  may  be  considered  u 
the  arms  or  feelers,  with  which  it  hunts  fur  its  prey. 
The  animal,  at  its  greatest  extent,  is  seldom  s 
above  an  inch  and  a  half  long,  but  it  is  much  shorter, 
when  it  is  contracted  and  at  rest;  it  is  furnished 
neither  with  muscles  nor  rings,  and  its  manner  of 
lengthening;  or  contracting  itself  more  resembles  that 
of  the  snail  than  worms,  or  any  other  insect.  Tht 
Polypus  contracts  itself  more  or  less,  in  proportion 
as  it  is  touched,  or  as  the  water  is  agitated  in  which 
they  are  seen.  Warmth  animates  them,  and  cold 
benumbs  them;  but  it  requires  a  degree  of  cold 
approaching  congelation,  before  they  are  reduced  to 
perfect  inactivity ;  those  of  an  inch  have  generally 
their  arms  double,  ofVen  thrice  as  long  as  their 
iiixlieB,     The  avtns^,  wVieve  \Vc  wmraal  is  not 
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turbed,  and  the  Benson  not  uo favourable,  are  thrown 
about  in  various  directions,  in  order  to  seize  and 
entangle  its  prey;  sometimes  three  or  four  of  the 
armsare  thus  employed,  while  the  rest  are  con  traded 
like  the  horns  of  a  snail,  within  the  animal's  body. 
It  seems  capable  of  giving  what  length  it  pleases  to 
these  arms ;  it  contracts  and  extends  them  at  plea- 
sure, and  stretches  them  only  in  proportion  to  the 
remoteness  of  the  object  it  would  seize. 

These  animals  have  a  progressive  motion,  which 
is  performed  by  the  power  they  have  of  lengthening 
and  contracting  themselves  at  pleasure;  [bey  go 
from  one  part  of  the  bottom  to  another ;  ibey  mount 
along  the  mai^in  of  the  water,  and  climb  up  the 
side  of  aquatic  plants.  They  often  are  seen  to  come 
to  the  surface  of  the  water,  where  they  suspend 
themselves  by  their  lower  end.  As  they  advance 
but  very  slowly,  they  employ  a  great  deal  of  time  in 
every  action,  and  bind  themselves  very  strongly  to 
whatever  body  they  chance  to  move  upon  as  they 
proceed;  their  adhesion  is  voluntary,  and  is  pro. 
bably  performed  in  the  manner  of  a  cupping-glass 
applied  to  the  body. 

All  animals  of  this  kind  have  a  remarkable  pro- 
pensity to  torn  towards  the  light,  and  this  naturally 
might  induce  an  inquirer  to  look  for  their  eyes; 
bat  however  carefully  this  search  has  been  pursued, 
and  however  excellent  the  microscope  with  which 
every  part  was  examined,  yet  nothing  of  the  appear- 
ance of  this  organ  was  found  over  the  whole  body  ; 
and  it  is  most  probable  that,  like  several  other  insects, 
which  hunt  their  prey  by  their  feeling,  these  creatures 
are  unfurnished  with  advantages  which  would  be 
totally  useless  for  their  support. 

In  the  centre  of  the  arms,  il  was  said  before,  the 
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moutli  is  placed,  which  the  animal  can  open  and 
shot  at  pleiisure,  and  this  serves  at  once  as  a  possa^ 
for  TchmI,  and  an  opening  for  it  after  digestion.  The 
inward  part  of  the  aniraiil's  body  seems  to  be  one 
great  elomach,  which  ie  open  at  both  ends;  but  the 
purposes  which  the  opening  at  the  bottom  serve* 
are  hitherto  unknown,  but  certainly  not  for  excluding; 
their  excrements,  for  these  are  ejected  at  the  aperture 
by  which  they  are  token  in.  If  the  surface  of  th« 
body  of  this  litde  creature  be  examined  with  a  micro- 
scope, it  will  be  found  studded  with  a  tmmber  of 
warls,  as  also  the  arms,  especially  when  they  are 
contracted ;  and  these  tubercles,  as  we  shall  pie> 
sently  see,  answer  a  very  important  purpose. 

If  we  examine  their  way  of  living,  we  sball  find 
these  insects  chiefly  subsistiag  upon  others  mudl 
less  than  themselves ;  particularly  a  kind  of  mille- 
pedes that  live  in  the  water,  and  a  very  smoU  red 
worm,  which  they  seize  with  great  avidity.  In  shoi^ 
no  insect  whatsoever,  less  than  themselves,  seems  to 
come  amiss  to  them :  their  arms,  as  was  obsery«4 
above,  serve  them  as  a  net  would  a  fisherman,  at 
perhnps,  mjire  exactly  speaking,  as  a  lime-twig  doa 
a  fowler.  Whenever  their  prey  is  perceived,  which 
the  animal  etTects  by  its  feeling,  it  is  sufficient  to 
touch  the  object  it  would  seize  upon,  and  it  is  fasf.' 
eoed  without  a  power  of  escaping.  The  instant  one- 
of  this  insect's  long  arms  is  laid  upon  a  millepede^' 
the  lillle  insect  sticks  without  a  possibility  of  retreat; 
ing.  The  greater  the  distance  at  which  it  is  touchedy 
the  greater  is  the  ease  with  which  the  Polypus  tmngv 
the  prey  to  its  mouth.  If  the  little  object  be 
though  irretrievably  caught,  it  is  not  without  great 
difficulty  that  it  can  be  brought  to  the  mouth  and! 
iwallowed.     When  the  Polypus  is  unsupplied  wi( 
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prey,  it  testifies  its  Imnger  by  opening  its  moutb ; 
ihe  aperture,  however,  is  so  small  that  it  cannot  be 
easily  perceived ;  but  when,  with  any  oC  its  long 
arms,  it  has  seized  upon  its  prey,  it  then  opens  its 
mouth  distinctly  enoiij^fa,  and  this  opening  is  always 
in  proportion  to  tliesizeof  the  animal  which  it  would 
swallow ;  the  lips  dilate  insensibly  by  small  degrees, 
and  adjust  themselves  precisely  to  the  figure  of  their 
prey,  Mr.  Trembley,  who  took  a  pleasure  in  feeding 
this  useless  brood,  found  that  ihey  could  devour 
aliments  of  every  kind,  lish  and  flesh  as  welt  as 
insects;  but  he  owns  they  did  not  thrive  so  well 
upon  beef  and  veal,  as  upon  the  little  worms  of  their 
own  providing.  When  he  gave  one  of  these  famished 
reptiles  any  substance  which  was  improper  to  serve 
for  aliment,  at  first  it  seized  the  prey  with  avidity, 
but,  after  kee[)ing  it  for  some  time  entangled  near  the 
mouth,  let  it  drop  ogain  with  distinguished  nicety. 

When  several  Polypi  happen  to  fall  upon  the 
same  worm,  they  dispute  their  common  prey  with 
each  other.  Two  of  ihem  are  often  seen  seizing  the 
same  worm  at  difierent  ends,  and  dragging  it  in 
opposite  directions  with  great  force.  It  often  hap- 
pens that  while  one  is  swallowing  its  respective  end, 
the  other  is  also  employed  in  the  same  manner,  and 
thus  they  continue  swallowing  each  bis  part,  until 
their  mouths  meet  together ;  they  then  each  rest  for 
fiome  time  in  this  situation,  till  the  worm  breaks 
between  them,  and  each  goes  off  with  his  share ;  but 
it  oKen  happens  that  a  seemingly  more  dangerous 
combat  ensues,  when  the  mouths  of  both  are  thus 
joined  upon  one  common  prey  tt^ether :  tlie  lai^est 
Polypus  then  gapes,  and  swallows  his  antagonist ; 
but,  what  is  very  wonderful,  the  animal  thus  swal- 
lowed seems  to  be  rather  a  gainer  by  the  misfortune. 
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After  it  has  lain  iu  ihe  conijueror'B  body  Tor  about 
an  hour,  it  issues  unhurt,  and  oflen  in.  possession  of 
the  prey  nhich  hod  been  the  original  cause  of  coo- 
tentioQi  how  happy  woulil  it  be  for  men,  if  Lhey 
hud  OS  little  to  fear  from  each  other  I 

These  reptiles  continue  eating  the  whole-  year, 
except  when  the  cold' upproaebes  to  congelation; 
and  then,  like  most  others  of  the  insect  tribe,  tbey 
feel  the  geoeral  torpor  of  nuture,  and  all  their  liicul- 
lies  are  for  two  or  three  months  suspended ,  but  if 
lhey  abstain  at  one  time,  they  are  equally  voracioos 
at  another ;  and,  like  snakes,  ants,  and  other  anii 
that  are  torpid  in  the  winter,  the  meal  of  one  day 
suffices  them  for  several  months  ti^tber.  In  gene- 
ral, however,  lhey  devour  more  largely  in  proportion 
to  their  size,  and  their  growth  is  quick  according  a> 
they  are  fed ;  such  as  are  best  supplied  soonest  ac- 
quire their  lai^est  sizej  but  they  diminish  also  in 
their  growth  with  the  same  focUity,  if  their  food  be 
taken  away. 

Such  are  the  more  obvious  properties  of  then 
little  animals,  but  the  most  wonderful  still  remain 
behind.  Their  manner  of  propagation,  or  rather 
multiplication,  has  for  some  yeoi-s  been  the  astonish- 
ment of  all  the  learned  of  Europe.  They  are  pro. 
duced  in  asgreatavariety  of  manner  as  the  different 
species  of  vegetables.  Some  Polypi  ate  propagated 
from  eggs,  as  plants  are  from  their  seed  ;  some  orft' 
produced  by  buds  issuing  from  their  bodies,  while  aB 
may  be  multiplied  by  cuttings,  and  this  to  a  d^ree 
of  minuteness  that  exceeds  even  philosopbicol  peii- 


With  respej^t  to  such  of  this  kind  as  are  hatched 
from  the  eg^,  little  that  is  curious  can  be  added; 
but  with  r^;ard  to  such  as  are  produced  like  buJa^ 
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from  their  jiarent  stem,  or  like  cutlinga  frcim  an  ori- 
ginal root,  their  history  requires  a  more  detailed 
exptunation.  If  a  Polypus  be  carefully  observed  in 
BUDimer,  when  these  animals  are  chiefly  active,  and 
more  particularly  prepared  for  propn^tion,  it  will  be 
found  to  send  forth,  from  different  parts  of  its  body, 
several  tubercles,or  little  knobs,  which  grow  lai^erand 
lai^r  every  day ;  after  two  or  three  days  inspection, 
what  at  first  appeared  but  a  small  excrescence,  taken 
the  figure  of  a  small  animal,  entirely  resembling  its 
parent,  furnished  with  feelers,  a  mouth,  and  all  the 
apparatna  for  seizing  and  digesting  its  prey.  This 
little  creature  every  day  becomes  larger,  like  the 
parent,  to  which  it  continues  attached ;  it  spreads 
its  arms  to  seize  upon  whatever  insect  is  proper  for 
aliment,  and  devours  it  for  its  own  particular  benefit ; 
thus  it  is  possessed  of  two  sources  of  nourishment, 
that  which  it  receives  from  the  parent  by  the  tail, 
and  that  which  it  receives  from  its  own  industry  by 
the  mouth.  The  food  which  these  animals  receive 
often  tinctures  the  whole  body ;  and  upon  this  occa- 
sion the  parent  is  often  seen  communicating  a  part 
of  its  own  fluids  to  that  of  its  progeny  that  grows 
upon  it;  while  on  the  contrary,  it  never  receives 
any  tincture  from  any  substance  that  is  caught  and 
swallowed  by  its  young.  If  the  parent  swallows 
a  red  worm,  which  gives  a  tincture  lo  all  its  fluids, 
the  young  one  partakes  of  the  paternal  colour  ;  hut 
if  the  latter  should  seize  upon  the  some  prey,  the 
parent  Polypus  is  no  way  benefited  by  the  capture, 
but  all  the  advantan;e  remains  with  the  young  one. 

But  we  are  not  to  suppose  that  the  parent  is  ca- 
pable of  producing  only  one  at  a  lime;  several 
young  ones  are  thus  seen  at  once,  of  different  sizes, 
growing  from  its  body;  some  just  budding  forth, 
others  atyuiring  their  (jerl'ectforvn,  and o^^sfet^tw-cttt 
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to  sufficient  malurily,  and  just  ready  to  drop  fVoni 
the  originul  stem,  to  which  they  had  beea  attached 
Tor  several  days.  But  what  is  more  extruordinury 
slill,  those  young  ones  Ihemselyes  that  continue 
attached  to  their  parent,  are  seen  to  burgeon  and 
propugate  their  own  young  ones  also,  each  holding 
the  same  dependence  npon  ils  respective  parent 
and  possessed  of  the  same  advantages  that  have  been 
alretidy  described  in  the  first  connexion 

This  seems  to  be  the  most  natural  way  by  which 
these  insects  are  multiplied  ;  their  production  froni 
the  egg  being  not  so  common ;  and  though  some  of 
this  kind  are  found  with  a  little  bladder  attached  (o 
their  bodies,  which  is  supposed  to  be  filled  with  eggs, 
which  afterwards  come  to  maturity,  yet  the  artificiil 
method  of  propagating  these  animals  is  much  more 
expeditious,  and  equally  certain :  it  is  indifferent 
whether  one  of  them  be  cut  into  ten,  or  ten  hundred 
parts,  each  becomes  as  perfect  an  animal  as  that 
which  was  originally  divided;  but  it  must  be  ob- 
served, that  the  smaller  the  part  which  is  thus  sep»^ 
rated  from  the  rest,  the  longer  it  will  be  in  coming 
to  maturity,  or  in  assuming  its  perfect  form. 
Trembley  ascertained  that  various  portions  of  one 
Polypus  can  be  engrailed  on  another  of  a  different 
species, and  hethusformed  some  of  tbemost  singular 
combinations  that  can  well  be  imagined. 

Besides  these  kinds  menlioned  by  Mr.  Trembleyi 
there  are  various  others,  which  have  been  lately  dis- 
covered by  the  vigilance  of  succeeding  obaerveis, 
and  some  of  these  so  strongly  resemble  a  flowering 
vegetable  in  (heir  forms,  that  they  have  been  mis- 
taken by  many  naturalists  for  such. 

Mr.  Hughes,  the  author  of  the  Natural  History  of' 
Sarbadoes,  bus  described  a  species  of  this  animoi,- 

it  has  mistaken  its  nature,  and  called  it  a 


flowering  plant ;  he  observed  it  to  take  leluge  in  the 
holes  of  rocks,  and,  when  undisturbed,  to  spread 
forth  a  number  of  rainificiitioDs,  each  teiminaletl  by 
a  flowery  petal,  which  shrunk  at  the  approach  of 
the  hand,  and  withdrew  into  the  hole,  whence  before 
it  had  been  seen  to  issue.  This  plant,  however,  was 
no  other  than  an  animal  of  the  Polypus  kind,  which 
is  not  only  to  be  found  in  Barbadoes,  but  also  on 
many  parts  of  the  coast  of  Cornwall,  and  along  the 
shares  of  the  Continent. 

LYTHOPHYTES  AND  SPONGES. 
If  we  examine  the  bottom  of  the  sea,  idong  some 
ehores,  and  particularly  at  the  mouths  of  several 
rivers,  we  shall  find  it  baa  the  appearance  of  a  forest 
of  trees  under  water,  millions  of  plants  growing;  in 
various  directions,  with  their  branches  entangled  in 
each  other,  and  sometimes  standing  so  thick  as  to 
obstruct  navigation.  The  shores  of  the  Persian 
gulf,  the  whole  extent  of  the  Red  Sea,  and  iht; 
western  coasts  of  America,  are  so  choked  up  in 
many  places  with  these  curaliae  substances,  that 
though  ships  force  a  passage  throni;:h  them,  boats 
and  swimmers  find  it  impossible  to  make  their  way. 
These  aquatic  groves  are  formed  of  different  sub- 
slaoces,  and  assume  varipus  appearances. 

The  Coral  plants,  as  they  are  called,  sometimes 
shoot  out,  like  trees  without  leaves  in  winter;  they 
often  spread  out  a  broad  surface  like  a  fan,  and  not 
uncommonly  a  large  bundling  head,  like  a  faggol ; 
sometimes  ihey  are  found  to  resemble  a  plant  with 
leaves  and  flowers,  and  often  the  antlers  of  a  stag, 
with  great  exactness  and  regularity.  In  other  part» 
of  the  sea  are  seen  Sponges,  of  various  magnitude, 
and  extraordinary  ajtpeurances,  assuming  a  variety 
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of  fantastic  forms,  like  litx^e  mushrooms,  milres, 
I'cjnts,  and  flowerpots.  An  immense  Coral  reef  es- 
tends  for  eeverol  bundred  miles  along  the  coast  of 
New  Holland,  and  innumerable  islands  and  reefs 
are  formed  in  the  South  Seaa. 

If  in  our  researches  afler  the  nature  of  these  plants, 
we  should  be  induced  to  break  off  a  branch  of  the 
Coralline  substance,  and  observe  it  carefully,  we 
shall  perceive  its  whole  surface,  which  is  very  rugged 
and  irr^ular,  covered  with  a  mucous  fluid,  and 
almost  in  every  part  studded  with  little  jellylike 
drops,  which,  when  closely  examined,  will  be  found 
to  be  no  other  than  insects  of  the  polypus  kind. 
These  have  their  motions,  their  arms,  theirappetitea, 
exactly  resembling  those  described  in  this  chapter; 
hut  they  soon  expire  when  taken  out  of  the  sea, 
and  our  curiosity  is  at  once  stopped  in  its  career, 
by  the  animals  ceasing  to  give  any  instance  of  their 
industry ;  recourse,  therefore,  has  been  had  to  other 
expedients,  in  order  to  determine  the  natnre  of  the 
inhabitant,  as  well  as  the  habitation. 

If  a  Coralline  plant  be  strictly  observed  while  BtiB 
growing  in  the  sea,  and  the  animals  upon  its  surfoce 
be  not  disturbed,  either  by  the  agitation  of  the  watery 
or  the  touch  of  the  observer,  the  little  polypi  will  thai 
be  seen  in  intinite  numbers,  each  issuing  from  it> 
cell,  and  in  some  kinds  the  head  covered  with  s 
little  shell,  resembling  an  umbrella,  the  arms  spread 
abroad,  in  order  to  seize  its  prey,  while  the  hinder 
part  still  remains  attached  to  its  habitation,  whencs 
it  never  wholly  removes.  By  this  time  it  b  jieit 
ceived  that  the  number  of  inhabitants  is  infinitelf 
greater  than  was  at  first  suspected ;  that  they  are  ^• 
assiduously  employed  in  the  same  pursuits,  and  lluC 
they  issue  from  their  respective  cells,  and  retire  iatlli 
ihcm   at  pleasure.      Slill,   however,  ihere  ap 
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proofs  that  those  large  branches  which  they  inhabit 
are  entirely  the  construction  of  auch  feeble  and  mi- 
nute animals.  But  cheraistry  will  be  foond  to  lend 
a  clue  to  extricate  us  from  onr  doubts  in  this  par- 
ticular. Like  the  sheila  which  are  formed  by  snails, 
muscles,  and  oysters,  these  Coralline  substances 
effervesce  with  acids,  and  may  therefore  be  supposed 
to  partake  of  the  same  animal  nature.  Bui  Mr.  Ellis 
went  still  farther,  and  examined  their  operations, 
just  as  they  were  beginning.  Observing  an  oyster- 
bed  which  had  been  for  some  time  neglected^  he 
there  perceived  the  6r8t  rudiments  of  a  Coralline 
plantation,  and  tufts  of  various  kinds  shooting  from 
different  parts  of  this  favourable  soil.  It  was  upon 
these  he  tried  his  principal  experiment.  He  took 
out  the  oysters  which  were  thus  furnished  with  Co- 
rallines, and  placed  them  in  a  large  wooden  vessel, 
covering  them  with  sea  water.  In  about  an  hour  he 
perceived  the  animals,  which  before  had  been  con- 
tracted by  handling,  and  had  shown  no  signs  of  life, 
expanding  themselves  in  every  direction,  and  ap- 
pearing employed  in  their  own  natural  manner. 
Perceiving  them  therefore  in  this  slate,  his  next  aim 
was  to  preserve  them  thus  expanded,  so  as  to  be 
permanent  objects  of  curiosity.  For  this  purpose 
he  poured,  by  slow  degrees,  an  equal  quantity  of 
boiling  water  into  the  vessels  of  sea  water  in  which 
they  were  immersed.  He  then  separated  each  po- 
lypus with  pincers  from  its  shell,  and  plunged  each 
separately  into  small  crystal  vases,  filled  with  spirits 
of  wine  mixed  with  water.  By  this  means,  the  ani- 
mal was  preserved  entire,  without  having  time  to 
contract  itself,  and  he  thus  perceived  a  variety  of 
kinds,  almost  equal  to  that  variety  of  productions 
which  these  little  animals  are  seen  to  form. 
He  was  thus  able  to  perceive  and  describe  fifty 


3D4  ^ATlInAL  history, 

different  kinds,  each  of  which  is  seen  to  possess  its 
own  peculiar  mode  of  constraction,  and  to  form  t. 
Corolline  that  none  of  the  rest  can  imitate, 
true,  indeed,  that  on  every  Coralline  substance  iheie 
ore  a  number  of  polypi  found,  no  way  resembling 
those  which  are  the  erectors  of  the  building. 

But,  in  general,  the  same  difference  that  subsists 
lietween  the  honeycomb  of  the  bee,  and  the  pape^ 
like  cells  of  the  wasp,  subsists  between  ihe  different 
habitations  of  the  Coral-making;  polypi. 

With  regard  to  the  various  forms  of  these  sub.- 
stances,  they  have  obtained  different  names  froib  i 
ihe  nature  of  ihe  animal  that  produced  them,  c 
likeness  they  bear  to  some  well  known  object,  sndi 
iia  Corallines,  Fungihadre pores,  Spoxoes. 
TBoiTEs,  and  Kehatophvtes. 

When  examined  chemically,  they  all  discover  tbc 
marks  of  animal  formation  ;  the  Corals,  as  was  saidj 
dissolve  in  acids,  the  Sponges  bum  with  an  odoof 
strongly  resembling  that  of  burnt  horn.  We  » 
led  somewhat  at  a  loss  with  regard  to  the  preciMj 
manner  in  which  this  multitude  of  cells,  which  ^ 
last  assume  the  appearance  of  a  plant  or  flower,  a 
formed.  If  we  may  be  led  in  this  subject  by  aiu^ 
iogy,  it  is  most  probable,  that  the  substance  of  Cont, 
is  produced  in  the  same  manner  that  (he  shell  of  ib^ 
snail  grows  round  it ;  these  little  reptiles  are 
possessed  of  a  slimy  matter,  which  covers  its  bod]^ 
und  this  hardening,  as  in  the  snail,  becomes  a  bft^ 
bitalion  exactly  fitted  to  the  body  of  the  animal  tbat 
is  to  reside  in  it;  several  of  these  habitations  beings 
joined  together,  form  at  length  a  considerable  mosag 
und,  as  most  animals  are  productive,  in  proportidl 
to  their  minuteness,  so  these  multiplying  in  a 
prising  degree,  at  length  form  tliose  extensive  leresll 
that  cover  the  bottom  of  the  deep. 


Botany,  CO asidered  ia  its  delails,  treitts  of  [he  elements,  of 
the  immediate  principles,  of  tbs  internal  and  external  struc- 
ture, uf  the  functions,  of  the  organs,  and  of  the  siniilitiidi^a 
and  diasimilitades  of  the  almoat  iafinite  multitude  of  beings 
of  which  the  vegetable  world  in  composed. 

Chemistry  explains  the  constituent  elements  and  the  im- 
mediate priDciples  of  vegetahlea;  anatomy  and  physiology 
indicate  the  structure  of  their  system,  and  the  uses  of  their 
parts  ;  botany,  properly  so  called,  teaches  us  to  compare,  tu 
describe,  and  to  name  plants,  and  to  claati  them  according  to 
the  mutuB.1  afiinitiee  which  are  indicated  by  their  external 
characters. 

In  this  article  it  ii  not  proposed  to  enter  into  any  investi- 
gation of  chemical  botany,  which  has  no  practical  relation 
to  the  study  of  the  science,  and  which  more  properly  forms 
a  part  of  the  science  of  chemistry.  Tlie  heads  into  which 
the  following  remarks  will  be  divided  are,  1.  The  analogy 
of  the  science  ;  or  of  the  dilTcrences  which  exist  between 
vegetables  anil  other  animated  beings,  and  of  tlieir  resem- 
blances. S.  Theanatomyandphysiologyofplants.  3.  Pure 
botany,  comprehending  the  theory  and  principles  of  the  sci- 
ence, its  terminology,  and  ita  classifications. 


The  district  of  the  naturalist  is  confined  to  what  are  called 
the  three  kingdoms  of  nature ;  and  no  limits  can  appear 
more  certain  or  decided  than  those  witbin  which  these  king- 
doms are  conlined.  The  mineral  kingdom  is  composed  of 
brute  matter,  und  is  only  susceptible  of  increase,  by  the 
juxta  position  of  the  substances  vchich  combine  in  its  forma- 
tion, VegeiabUi  are  fumiaheil  with  organs,  by  means  of 
which  they  assimilate  aud  adapt  to  their  purposes  the  ele- 
ments which  surround  tliem ;  but,  fixed  by  the  hand  of 
nature  to  one  spot,  they  are  incapnble  of  other  n 
than  those  which  are  peculiar  to  their  orKanizatiu 
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tboae  trhith  are  coiumaiiicatEd  by  nei^hbouriag  bodiiv 
BqI  imimah  which  are  «udued  with  similar  properlies  in 
man;  respecls,  aud  nhich  are  prupagated  in  like  maimer 
by  peculiar  or)!aiis,  are  also  furnished  nitii  iuBlinct,  wbiek 
teaches  tlieni  hi>w  tu  distinguish  their  aliment,  and  to  taon 
from  pUce  to  place.  But  do  these  limits  absolalelj  exirfj 
in  nature,  or  are  they  the  imperfect  creatures  of  the  "  ' 
uf  nan  J  And  is  not  all  nature  connected  by  an  incoacei 
and  ineilricable  multitude  of  affinities,  crossing  and  inlaa- 
lacing  each  other  in  all  directions,  in  such  b.  manner  as  to 
render  it  impossible  for  ns  to  circumscribe  any  one  ofherj 
works  within  bounds  so  absolute  that  she  will  not  be  fonad 
overleaping  them  In  some  comer  or  anothert  It  will  pM- 
bably  be  found  that  the  affirmative  is  the  ansner  to  IheW 
suggestions,  and  Ih-at  the  deeper  becomes  uur  knowledge  of' 
the  productions  which  mcnpy  our  minds,  the  more  namero 
the  eiceptions  will  be  found  to  every  law  by  which  man 
his  Ingenuity  has  fancied  that  he  has  feltered  those  opei.. 
tions  of  nature  from  which  his  own  existeuce  has  beet 

What,  for  eiample,  is  a  vegetable  T  This  word  is  in  CTetJ 
body's  month,  and  yet  do  one  has  hilherto  tieen  able  to  de- 
fine il  in  so  exact  a  way  as  to  lix  the  certain  line  by  whick' 
the  vegetttblc  is  to  be  dieliuguighed  from  the  animal.  Im_ 
this  respect  men  of  science  are  not  to  be  separated  from  the 
multitude,  except  that  they  have  acquired  the  habit  gf 
doubting,  to  which  they  have  been  conducted  by  study 
meditation. 

The  divisionof  minerals,  vegetables,  and  animals,  bI read; 
spoken  of,  has  been  long  admilted  ;  and  if  we  judge  on^ 
by  our  first  impressions,  the  diatinotiun  is  not  lo  be  shaken^ 
There  is  certainly  sumAtluDg  imposing  in  that  simple  m>^ 
ner  of  regarding  the  works  of  the  creation  ;  bat,  if  me  think 
upon  it  scrupulously,  we  shall  be  at  no  loss  to  perceiv 
it  cannot  be  applied  with  precision,  as  we  have  no  mei 
BscertBining  at  what  particnlai  point  either  aeusation  or 

For  this  reason  many  modem  philosophers  reject  the  di>i 
vision  of  tlie  three  kingdoms,  and  admit  only  two  great 
classes,  of  organic  and  inorganic  substances.  The  latter 
class  embraces  all  brute  matter ;  fluids,  gas,  minerals.  T%e 
moleculx  of  which  these  are  composed  are  subject  to  tkC 
laws  of  chemistry,  physics,  and  mechanics.  The  other  claai 
includes  aaimata  and  vegetables;  their  constituent  onalecnla 
are  in  a  perpetual  state  of  motion.  The  organized  particlw' 
of  which  these  moleculas  are  constituted  are  irritable,  thit 
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U  to  lay,  anaceplibte  of  CDQtractiou,  apon  tlie  appliciition  al 
partlcalar  BtiunilHnls ;  a  wonderful  power,  (be  effeetn  of 
nhich  we  are  daily  called  upon  to  admire,  but  the  first 
cause  of  which,  like  all  other  first  causes,  is  beyond  the 
perception  of  the  human  mind,  and  U  deflignnted  by  the 
appellation  of  the  viEul  iirinciple. 

Endowed  with  this  power,  an  organic  body  is  able  to 
offer  resistance  lo  Bach  eilemal  cauaea  as  are  prejudicial  to 
it.  lo  reject  such  substHDcea  ua  are  useless  or  hurtful,  to 
select  those  which  are  best  adapted  to  its  nature,  to  asao- 
riate  and  dispone  them  according  to  the  laws  uf  its  peculiar 
ori^nizatiou,  to  communicate  to  them  the  tnution  which 
Hnimatea  its  moleculse.  to  increase  In  volume,  and  finally  (o 
reproduce  other  beings  of  the  same  nature  as  itself.  In  the 
opinion  of  an  ingenious  Freochioan,  the  process  of  genera' 
lion  and  nutrition,  rightly  considered,  are  two  mod  id  cations 
iif  one  and  the  same  phenomenon.  It  is,  therefore,  irritabi- 
lity which  distingaiahES  lo  our  perception  animals  and  Tege- 
tables  from  brute  matter.  But  if  irritability  is  absent,  no 
liied  line  of  demarcation  can  be  assigned. 

Brule  matter  is  formed  by  the  attractive  power  of  its 
elements.  Organic  bodies  owe  their  existence  to  beluKs  of 
their  own  kind.  The  Brat  ceases  to  exial  whenever  the 
powers  of  cliemistrj  or  mechanics  become  greater  than 
those  by  which  the  agjcreination  of  the  molecuiai  uf  matter 
is  maintained.  The  second  perish  when  the  organs  acces- 
sary to  their  existence  lose  their  irritability. 

The  limits  of  organic  and  inorganic  bodies  may,  therefore, 
be  considered  to  be  aaaerlained  with  tolerable,  if  not  with 
ri)(id,  precision.  The  differences  between  vegetables 
animals  must  not 

If  ne  cast  our  e)ea  only  upon  the  higher  orders  of  plants 
and  animals,  in  which  organization  is  in  its  highest  slate  of 
perfection  and  developeraent,  no  difficulty  will  be  found  in 
perceiving  how  wide  a  diBerence  reigns  between  Ihem. 
But  in  ihe  lower  orders  of  each,  these  differences  vanish 
away.  Wo  will  consider  the  connexion  of  animals  and  ve- 
getBblp.e,  both  in  their  most  perfect  anil  most  imperfect  slate. 

And,  firstly,  their  mostperfect  state  of  organization.  Car- 
bon, onygeo,  hydrogen,  and  occasionally  axote,  constitute 
Ihe  basis  of  vegetables.  Occasionally  metallic  oxides,  and 
some  alkalies  and  earths  are  found  also,  but  they  exist  in 
very  minale  quantities,  and  cannot  be  said  to  form  any  part 
of  Ihe.  peculiar  character  of  vegetables.    Animal   matter 
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nlTera  Ihe  Bane  compounil;  but  ililTers  remarkably  in  this, 
[hat  while  cnrlioD  is  ia  excess  in  vegetables,  aiole  a  in 
L'XcesB  in  a.iiiniBlH.  A  vcRUtable  is  wKoll;  compoged  of  an 
hoiuciKuDeouB,  trBospsreiit,  flenible,  colourless  substance, 
fonniDg  a  tnass,  in  which,  by  the  aid  of  powerful  mkio- 
scopes,  we  are  able  to  delect  no  other  oi^aniEBtioii  than 
what  is  caufleil  by  the  cuhesiun  uf  an  infinite  multitude  of 
tubes  or  cells,  of  vurloui  conformation.  In  aDimals,  the 
structure  is  far  muie  complex.  Three  organic  elements 
enter  into  their  composition.  The  first  ia  the  cellular  tiisne, 
which  is  B  mass  uf  membranous  and  continunas  cellules, 
the  carities  of  which  communicate  with  each  other  throa^ 
pits  or  perfaralionB  in  their  sides ;  the  second  is  the  irritable 
tihre,  consisting  of  long  filaments,  evidenllj  possessing  t 
power  of  contraction,  composing  the  muscles  by  their  uni«i, 
and  lining  Ihe  arterial  tubes  and  the  intestinal  canal;  the 
third  is  Ihe  medullary  substunce;  an  homogeneous  pnl^ 
which  presents  to  the  eye  wlien  eiamined  throuf^h  a  miciv- 
scope,  a  conglomeration  of  minute  globules.  The  brail, 
the  spinal  marrow,  and  the  nerves,  are  compoeed  of  thk 
substance.  Animals  are  furnished  with  an  intestinal  canal, 
usually  open  at  each  extremity.  One  orifice  is  for  receiTtif 
aliment,  the  other  for  voiding  that  part  of  the  food  whid 
is  UBelesa  for  nutrition-  The  intestinal  canal  is  fiimiihe^ 
for  a  part  of  its  length,  with  pores,  which  absorb  the  b^ 
tritive  molecol^,  and  throw  them  into  "  the  torrent  of  cin»- 
lation."   PlsDta  have  no  intestinal  canal,  and  their  absc 

pores  are  diiTueed  over  all  parts  of  their  surface,     Fo.    

reason,  Aristotle  and  Itoerhaave  designated  plants  by  tb« 
title  of  animals  Inrned  inside  out. 

But,  ifweconsider  the  distinctions  between  (hose  an 
and  vegetable  subBtances  which  are  imperfect  in  the  grealBft ' 
degree,  we  shall  find  that  nearly  all  these  discrepanciM 
are  nonexistent.  The  infusorial  animalcutie  are,  fc  " 
moBt  pari,  formed  with  nothing  more  Ihan  an  int« 
canal,  with  two  foramina;  or,  as  a  well  known  writer  h» 
observed,  they  are  all  stomach.  Among  plants,  the  ^eneit 
I'Himella,  Eohimclla,  Protococous,  and  many  others,  posstM 
the  same  simplicity  of  BDHtomical  structure.  The  power  of' 
motion,  which  is  believed  to  be  the  peculiar  attribute  ofl 
animals,  equally  exists  in  the  genus  Oscillatoria  of  vege* 
tables.  The  propagation  of  the  polype,  by  aeparation  into 
many  parts,  is  precisely  the  mode  of  increase  which  takMt 
place  in  many  Confervat.  As  to  the  distinction  of  irrililn' 
iity  in  animals,  and  nonirritability  in  vegetable  bodic*,  il  it 
one  of  those  problems  which,  perhaps,  will  never  be  srDlv«4< 
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That  tke  presence  of  ncrvoae  and  muscular  fibre  is  not 
easential  to  even  animal  icrltability,  at  vaae  have  supposed, 
it  obvious  from  the  infusoria,  in  which  neither  miiscle  nor 
nerve  exist,  aod  wUch  arc,  notwithBtandiog,  endued  with 
irritability.  It  is  piubable  that  every  organic  body,  which 
pOBBGSSeB  the  capability  of  di!v elopement,  is,  from  that  clT- 
cDBistonce  alone,  irritable,  although  the  power  at  cootrec- 
tion  may  not  be  alvrays  manifest;  for  nutrition,  or  the 
povier  of  assimilating  foreign  substances,  and  incorporating 
new  moleculse  with  thcmselvea,  which  livinj;  beings  possess, 
andof  sobjecting  themtolhe  laws  of  organiEation,  of  neiies- 
aity  supposes  a  force  of  suction  which  attracts  the  nutritious 
juices.  But  how  is  suction  to  take  place  otherwise  than  by 
the  alternate  contraction  and  expansion  of  the  absorbent 
vessels  I  The  phenomena  of  nutritian  are,  therefore,  a  proof 
of  irritability;  and  since  plants  increase,  it  is  clear  that 
they  possess  powers  of  nutrition,  and  conseqnenlJy  are  ini- 
table.  Besides  wbich,  many  exhibit  motions,  as  in  the 
Oscillaloria,  above  alluded  to,  and  in  the  commun  sensitive 
plant,  which  cannot  be  explained  upon  the  ordinary  laws  of 
physics,  and  which  may  be  supposed  to  result  from  a  power 
uf  cuatraction,  of  what  may  be  called  the  muscular  fibre. 

Plants  are  operated  upon  in  the  same  way  as  animals,  by 
the  application  of  poisonous  or  corrosive  aDbstauces.  M.  F. 
Harcet,  of  Geneva,  has  lately  published  the  result  of  some 
curious  experiments  respecting  the  olfect  of  both  mineral 
and  vegetable  poisons  upon  the  system  of  vegetables.  His 
observations  were  chiefly  made  upon  the  common  kidney 
bean  (Phaseolus  vulgaris),  and  a  comparison  was  always 
made  with  a  plant  watered  with  spring  watrr.  Vrom  these 
experiments  M.  Marcet  concludes,  1st.  That  metallic  poi- 
sons act  upon  vegetables  nearly  as  they  do  npon  aninials. 
They  appear  to  be  absorbed  and  carried  into  dilFerent  parts 
of  the  plant,  altering  and  destroying  the  vessels  by  their 
corrosive  powers.  Snd.  That  vegetable  poisons,  especially 
those  which  have  been  proved  to  destroy  animals  by  their 
action  upon  their  nervous  system,  also  cause  the  death  of 
plants.  Whence  he  infers  that  there  exists  in  the  latter  a 
system  of  organs  which  is  aSected  by  poisons  nearly  as  the 
nervous  system  of  animals. 

In  sensibility,  as  distinguished  from  irritability,  or  in  the 
possession  of  a  nervous  system,  there  is  now  scarcely  room 
for  doubting  that  plants  agree  with  animals.  The  disco- 
veries of  Dutiuulict  show  that  in  the  system  of  vegetables  a 
matter  exists  which  is  altogether  analogous  to  the  nerves  of 
aoimals.    The  latter  are  composed  of  no  aggtomeratinn  of 
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an  inBnite  number  ut  minale  globular  particlcB,  which  an 
coocrtrscible  by  the  actioa  oracidi,  and  reealuble  b;  Ihe  Hp- 
plicalion  of  alkalies.  Id  the  Eensitive  plant,  Dutruchet  hu 
si^ertaiaed  that  aeneibility  dependB  apon  the  presence  uf  k 
vB»t  nuDiher  of  particles,  whicli  are  affected  by  chemical 
BgcntB  iDtbe  aamc  way  as  the  nerves  ofnniiiiala.  They  U 
tbe  cellular  tissue,  and  are  plentifully  distribated  over  t 
tubular  and  spiral  vessels,  or  trachece. 

Neither  cBu  the  power  of  perception  be  denied  to  ei 
in  some  plants,  in  as  distinct  a  slate  SB  in  many  aDiDial& 
We  see  lUal  the  former  inoTe,  that  they  seize  little  iusecte, 
thai  they  retreat  from  the  approach  uf  danger,  and  that  the; 
appear  to  possess  a  facullj  of  selecting  that  nourishmest 
which  ia  best  adapted  to  the  peculiarities  of  their  structurr. 
Can  aoy  one  attribute  tbe  power  of  sense  to  zoophytes,  U 
curallinea,  and  deny  its  existence  in  the  Diuniea,  or  the  sn- 
sitive  plant?  is  it  possible  to  ascribe  it  to  the  Infusoria, 
and  Id  refuse  it  to  Oscillatorias  ?  surely,  no  argument  i 
be  employed  in  juatificstion  of  such  an  opinion,  except  si 
as  may  be  deduced  from  analotry.    And  let  us  see  to  wl 
such  an  argument  may  be  imagined  to  amount. 

On  one  hand,  considering  that  zoophytes  perform  motic 
precisely  similar  to  those  which  are  peculiar  to  animala 
visibly  provided  with  nerves  and  musEles,  we  should  con- 
clude tbat  the  molioas  of  zoophytes  have  a  similar  origin; 
and  on  the  other  hand,  hearing  in  mind  that  the  small  nuD- 
ber  of  plants  which  perform  what  appear  to  be  voluntary' 
motions  are,  in  all  apparent  respects,  orgauiEed  in  just  Iha 
same  way  as  other  plants  which  have  no  such  motion,  ira 
are  equally  justified  in  inferring  that  those  plants  in  whick 
no  motion  is  observable  have  tbe  same  power  of  contractiol 
BE  tbe  others,  but  in  an  insensible  degree. 

In  their  different  modes  of  generation  animals  and  planli 
are  remarkably  similar.  Envelopes  more  or  less  hard  and 
numerous;  an  embryo  concealed  within  these  eavelopes; 
B  small  quantity  of  nutrition  ready  prepared  for  the  early 
use  of  the  young  being ;  these  are  comniua  both  to  the  seel 
and  the  egn.  A  double  foramen  exists  in  the  ova  of  many 
of  the  lower  aniuials,  as  in  frogs ;  it  is  equally  present  in  ' 
the  seed,  or  ovula,  of  nearly  all  plants.  If  almost  all  ani-< 
mala  have  eggs,  so  have  almost  all  plants  seeds. 

Many  vegetables  have  no  seed ;  many  animals  have  M 
eggs.  Both  are  multiplied  by  the  extension  and  natuia 
separation  of  their  peculiar  subatance.  On  the  surface  of' 
many  polypes  are  found  little  tuberclea,  which  generally 
enlarge,  become  detacheij,  and  form,  at  a  greater  or  sbortep 
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distanoe  from  Ihe  parent  stock,  other  polypes,  which  toon 
become  capalilo  of  increasiag  by  the  name  means.  Cdq- 
ferva;  are  known,  in  Beveral  cases,  to  innreaae  ia  precisely 
the  same  way.  Of  what  degree  of  preciaioo  then  ia  the 
most  perfect  of  the  follavring  deBoilions  of  a  plant;  pro- 
p<Med  by  obserTers  who  are  placed  at  the  head  of  their 
science  1  Stones  grow ;  vegetables  grow  and  live ;  aniniala 
grow,  live,  and  have  perception.  Linntnu.  A  plant  is  a, 
compound  organic  body,  deriving  nouristuncnt  from  the 
soil  in  which  it  grows.    Link, 


Without  entering,  in  this  division  of  the  subject,  into  all 
the  difl'erences  of  opinion  with  which  botimiBts  have  occu- 
pied the  world,  it  will  be  enough  to  explain,  in  a  clear  and 
sufficient  manner,  those  principlei  of  vegetation,  and  laws  of 
vegetable  increase,  which  are  now  believed  to  be  correctly 
ascertained.  In  this  depaj'tment,  the  writings  of  Aubert  du 
Petit  Thouars,  a  distinguished  French  philosopher,  are 
considered  as  those  which  contain  the  most  correct  views 
of  the  progress  of  nature. 

Not  to  occupy  ourselves  with  the  immense  variety  of 
forms  which  cover  the  whole  face  of  [he  globe,  it  will  lie 
more  convenient,  and  ecjually  useful,  to  confine  our  atten- 
tion to  a  single  species.  For  this  the  eonmionest  weed  will 
answer  the  same  purpose  aa  the  stateliest  tree  of  the 
tropics. 

After  considering  its  external  organs,  let  us  examine  its 
interior,  and  seek  to  discover  the  manner  in  which  they 
contribute  to  its  eiislence.  By  comparing  it  with  other 
plants,  we  shall  be  enabled  to  determine  what  it  has  in 
common  with  them,  and  what  are  its  peculiarities;  thus 
we  shall  at  once  acquire  an  idea  of  its  essential  characteris- 
tics, and  of  its  differences.  Uy  enlarging  a  little  upon  the 
functions  of  all  the  organs  of  u  plant,  under  thia  part  of  our 
article,  it  will  be  only  necEHaary  under  the  head  of  Pure 
Botany  to  enter  into  the  modifications  of  organs,  without 
further  reference  to  their  nature  and  purposes. 

Take  a  plant  at  hazard,  the  first  you  meet  with  by  Ihe 
path;  it  will  be  fonnd  to  possess  a  root,  which  fixes  it  to 
the  ground,  and  which  buries  itself  in  the  earth ;  and  a 
trunk,  or  stem,  which  elevates  itself  in  the  air.  The  latter 
ia  furnished,  at  intervals,  with  leaves  which  are  remarkable 
for  their  thinness,  and  their  green  colour.  Near  the  point 
where  they  leave  the  trunk,  ia  placed  a  body  which  is  pro- 
tmdeil  from  it  also.    Without  any  determinate  figure  a 
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'6ni,  it  gradually  developeit,  and  prudy«>  new  laavM 
Biinilur  lu  Uiose  frum  whirh  it  proceeded ;  aod,  graduallji 
Beparatuig  the  leaves  from  each  other,  it  atopa  by  furmiog  a 
secoad  stein.  TUb  Blem  is  a  branch.  Each  new  leaf  txiiD); 
supplied  Willi  a  similar  body,  or  bud,  is  capable  uf  pro- 
ducing a  new  branch,  unless  prevented  b;  injury  or  acci- 
dent. This,  therefore,  is  the  plan  upon  which  the  plant  we 
are  examining  increases  in  aize ;  but  the  changes  of  this 
nature  which  it  undcrguea  have  litlla  efieol  upnn  its  pe- 
culiar characteristics,  Ihcy  only  render  it  of  greater  or 
smaller  size-  But  a  mure  remarkable  epocha  presently 
arrives.  Bad9  make  their  appearance  of  a  very  different 
nature  from  those  which  formerly  produced  branches;  they 
insensibly  increase  in  size,  and  at  a  lilting  hour,  when  they 
have  arrived  at  their  greatest  growth,  the  delicate  pans 
which  they  contain,  burst  through  the  scales  which  enve- 
lope them,  and  expand  themselvea;  these  are  the  flowen. 
They  are  no  longer  of  a  monotuDous  unifoni]  green  colour, 
but  they  assume  the  most  lively  hues,  they  exhale  the  most 
delicious  fragrance,  and  they  surprise  us  by  the  complei 
mcchaDism  which  they  contain..  Uut  their  duration  is 
brief.  Of  all  the  parts  of  which  they  were  composed,  one 
only  remains,  which  is  the  pistillum,  and  which  fills  the 
centre.  When  all  the  rest  are  withered,  this  til  one  atsumei 
u  Dew  life,  and,  after  a  gradual  increase  in  size  arrives  al 
niiiluiily,  an<l  becomes  the  fruit.  The  latter  encloses  bodies 
which  separate  from  it  at  the  period  of  maturity,  and  nbicfa 
are  the  seeds. 

Each  ofthese  seeds  placed  in  the  earth,  and  submitted  Id 
the  elTects  of  time  and  circnmstauces,  undergoes  the  procesi 
iif  germiaalion  ;  that  is  to  say,  absorbing,  or,  as  aume  have 
it,  pumping  up  humidity,  through  channels  which  are  in- 
visible to  our  senses,  it  sweUs  until  it  bursts  through  the 
coverings  in  which  it  is  encased.  Thvn  a  new  body  makes 
its  appearance.  This  is  the  embryo  or  rudiment  of  a  new 
plant  j  it  is  formed  of  two  portions ;  the  one  a  cylindrical 
or  conical  oblong  body,  and  the  other  two  Icaflike  processes 
applied  closely  upon  each  other.  The  cylindrical  body 
lengthens,  and  endeavours  to.  bury  itself  in  the  earth; 
whatever  may  be  (he  position  ia  which  the  seed  is  placed, 
it  finally  attains  this  purpose,  and,  penetrating  the  soil, 
becomes  a  real  root ;  whence  the  name  of  radicle,  w|ucb  is 
applied  to  Ibis  organ  when  in  a  state  of  re^t.  .The  twu 
leaflike  processes  separate,  and  assume  a  horiEontal  dlrec- 
tiiiu  ;  Ihey  are  the  cotyledons.  In  their  centre  is  tu  be  seen 
a  sort  of  little  bud,  which  is  railed  the  plumule,  and  whiob 
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is  IM  pirent  of  subaequenl  leaves ;  Ihose  wbich  it  first  de- 
velops are  rather  difierent  from  those  of  the  plant  wbicb 
pnidnced  ilseir;  bot  in  tbe  end  (bey  become  identical,  and 
a  new  plant  is  produced,  in  all  respects  the  Bame  ua  that  by 
which  the  seed  was  originally  borne. 

Having  now  eianiined  the  esterior  of  a  plant,  it  is  time 
to  consider  its  internal  structure.  For  this  purpose  it  is  as 
well  to  continue  our  observations  on  the  lit  lie  plant  which 
has  just  euierged  from  (be  seed.  In  its  atiile  of  infancy  and 
seclnsiou,  the  radicle,  when  cut  across,  offers  nothing  mote 
than  a  succulent  bumogeneous  subslunce.  As  soon  as  it  has 
advanced,  and  touched  the  earth,  auil  puhhed  forth  some 
young  roots,  if  it  is  broken  across  it  will  be  seen  that  it  is 
then  divided  into,  two  distinct  parts;  namely,  a  cylinder 
covered  over  witb  a  sheath,  which  appears  capable  of  being 
separated  from  it  in  all  points.  If  tlie  plant  has  also  pro- 
duced young  branches,  they  too,  when  cut  aeross,  exhibit  a 
KJmilar  appearance ;  tbnt  is  to  say,  upon  their  first  coming 
forth  they  will  be  found  solid  and  homogeneous,  and  pre- 
sently afterwards  Ihey  will  he  seen  to  consist  of  a  solid 
cylinder,  and  of  an  external  case.  After  all  these  parts 
have  arrived  at  a  further  period  of  their  growth,  another 
difference  will  be  observable.  A  transverse  sectiuo  then 
exhibits  twoconeenlriccircles;  the  inner  encloeingaspon^ 
and  rather  dry  cy  I iuder,  the  exterior  a  sheath,  which  is  firmer 
and  of  a  whitish  colour;  besides  which  will  be  seen  the 
separate  case  which  was  distinguishable  from  the  earliest 
development  of  the  plant,  and  which  has  now  become  whitish 
in  the  iniide,  but  which  retains  externally  its  succulent  tex- 
ture and  green  colour.  The  rest,  however,  continues  to 
niaaifest  its  two  original  divisions  only,  wbich  are  always 
white  or  some  other  colour,  but  never  green. 

Here  then  we  have  three  distiact  parts  :  that  in  the  centre 
Is  the  pith  ;  the  case  which  surrounds  it  is  the  ligoeous  sub- 
stance, or  the  wood ;  and  the  external  covering  is  the  barli. 
In  the  root  the  pith  is  absent.  But  are  these  parts  actually 
as  distinct  as  they  appear  to  be  to  the  naked  eye  ?  In  the 
infancy  of  the  plant  we  have  seen  that  they  ware  not  sepa- 
rate.   By  what  means  then  have  they  become  soT 

At  (he  period  when  they  appear  most  distinct  let  us  ex- 
amine the  pith  with  a  pocket  lens.  We  shall  perceive  that 
it  consists  of  a  mass  of  little  bladdere,  or  cells,  the  section 
of  which  eihibila  a  figure  more  Or  less  hexagonal,  and  which 
cunatitule  polyhedral  figures,  the  sides  of  each  of  which 
appear  (o  be  common  (o  two  cells.  They  are  not  so,  how- 
.  ever,  in  fact;  each  polyhedral  cell  being,  as  is  now  known, 
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diatinnt  and  separable  from  those  next  it,  with  which  il 
only  in  u  Btateuf  cuheflion.  Fullowiog  tku  ilirectinnofthoe 
cells  with  oare,  it  wiJI  be  seen  [hat  eome  of  them  pass  hori- 
zoDtalljr  through  the  ligneous  aubstance,  and  lose  themBetm 
in  the  tiiirk ;  If  no  trace  of  these  appears  od  the  gurTace  of 
the  wood  when  the  bark  ia  stripped  oS*,  that  will  be  attri- 
butable only  to  the  exlreme  tenuity  of  the  traversing  cells, 
which,  snapping  asunder  upou  the  slightest  violence,  Uare 
no  perceptible  vestige,  and  ofler  no  sensible  resistaiice.  If 
thejr  arij  traced  in  the  bark  itself,  it  will  be  found  that  thay 
maintain  a  conuBxioa  with  the  external  part  of  it,  when 
they  form  a  continuous  layer,  which  is  what  preserves  that . 
green  colour  which  is  always  obrions  on  the  outside. 

The  only  difference  which  exists  betrreen.  these  parisil, 
that  the  eentrp  has  expended  all  its  juires,  and  that  the 
outside  of  the  bark  preserves  them.  In  this  slate  the  latt«r 
receives  the  name  of  parenchyma.  Bat,  with  the  feebll . 
nature  and  slight  texture  which  it  passeases,  in  what  maa- 1 
ner  can  it  be  conceived  that  the  pith  penetrates  the  woody  < 
substance  which  Beems  to  be  so  solid?  The  first  glan  ' 
sufficient  to  explain  this  phenomenon.  There  is  do  si 
difficulty  in  seeing  that  the  wood  is  composed  of  paralMI 
fibres,  which  interlace  each  other,  and  form  a  kind  of  not. ' 
work,  through  the  meshes  of  which  the  pareDChyma,  or  Ibe^ 
medullary  elongation,  finds  its  way  to  the  bark,  l^ere  '~ 
meets  with  a  network  uf  matter  far  more  flexible  than  tl 
nearest  the  pith,  and  composing  ail  the  interior  of  the  balk; 
this  latter  is  named  the  liber. 

There  is  still  an  eseential  part  of  the  bark  to  notice,  whisk 
is  the  epidermis,  This  is  easily  discovered.  All  the  interior 
parts  of  a  plant  seem  both  to  the  eye  and  the  touch  saturalcd 
with  glatinous  juices,  while  the  external  partis  wholly  dry. 
This  state  of  dryness  arises  with  the  epidermis,  which  oon- 
aistaofan  exterior  membrane,  enclosing  and  holding  together 
all  the  solid  and  fluid  parts.  It  originally  existed,  in  U' 
embryo,  and  il  continues  to  cover,  without  interruption,  ■ 
the  parts  subsequently  developed.  Even  the  leaves  the^ 
selves,  so  delicate  and  attenuated,  are  covered  over  boT* 
surfaces  with  two  united  skins  of  this  epidermis.  The  e 
pansion  or  dilatation  to  which  they  are  subject  proves  tk 
fact,  and  makes  them  excellent  evidences  of  it 

The  part  by  which  the  leaf  is  attached  to  I ,  ^_ 

which  is  named  the  petiole,  appears  to  be  composed  of  • 
bundle  of  fibres.    The  petiole  extends  from  one  end  to  llie 
other  of  the  leaf,  and  separates  it  into  two  nearly  equitj 
parts.     It  diminishes  in  diameter  as  it  approaches  theca 
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of  the  leaf,  becaaiie  it  from  time  lu  time  aeudg  off  young 
btanchea  from  eacb  side,  nliicti  Ihtmsclvca  becoioe  subdi- 
vided. Bad,  by  crossing  each  olbet  ia  vurious  directiona, 
rarm  a  kind  of  contiauous  network. 

Accident,  iniectB,ura  very  sliarpiiiEtrumeiil,  will  separate 
the  epidermH.  It  then  appeiira  ip  the  form  of  im  exlremely 
thin  and  perfectly  Dransparent  membrane.  The  green  colour 
nbich  it  eshibits  in  its  natural  stale  is  not  proper  lu  itself, 
but  is  caused  by  the  succulent  substance  which  is  interpuud 
between  the  meshes  of  netnurk.  Id  the  latter  there  is  no 
difhculty  in  recognising  the  pareachyma  in  a  stute  of  vege- 
tation ;  fur  it  is  certain  that  the  green  colour  is  the  constant 
atlendantof  that  Elate,  and  that  by  its  means  the  parenchyma 
may  be  discoiered  where*er  it  eiists. 

The  fibres  which  form  this  network  proceed  from  the 
petiole;  but  whence  does  the  petiole  itself  derive  its  or  gin! 
It  appears  to  spring  from  the  bark  ;  in  that  case  would  it  be 
any  thing  more  than  the  meshwork  of  the  liber  in  a  slate  of 
development!  Such  has  been  the  opiniun  of  aume  wrilers; 
but  if  its  origin  be  carefully  traced,  it  will  he  found  to  arise 
within  the  woody  substance  itself;  and  to  be  in  fact  a  de- 
tached portiun  of  Ihe  wood. 

The  phenomena  which  took  place  at  the  period  of  geimi- 
natioQ  are  renewed  by  every  leaf  whifli  successively  unfolds 
iteelf.  The  cotyledons  were  the  source  of  the  fibraa  which 
were  sent  down  into  the  earth  throu^fh  Ihe  root;  in  like 
manner  every  leaf  is  enabled  to  maintuin  a.  cummunicaliun 
between  itself  and  the  soil  by  the  means  of  tibres.  Hence 
arises  another  kind  of  increase,  of  which  no  notice  has  yet 
been  taken ;  the  increase  in  thickness.  A  stem  which  at 
the  hoar  of  its  birth  was  no  thicker  than  a  pin,  in  a  few 
months  acquires  the  diameter  of  an  inch  or  more.  This 
arises  from  the  snccessive  superposition  of  the  bundles  of 
fibres,  which  are  created  npon  the  development  of  each  leaf, 
and  of  every  leaf-bud.  The  laller  makes  its  first  appearance 
under  the  form  of  a  green  point,  which  originates  frijm  the 
inner  layers  of  the  ligneous  body,  which  il  traverses,  and 
penetrates  into  the  bark.  A  abort  time  after  its  lirst  appear- 
ance, it  may  be  perceived  that  the  bud  is  surrounded  by  a 
portion  of  woody  fibre,  which  passes  duwawanls,  covers 
over  the  wood  previuusly  formed,  and  thus  forms  a  new 
layer.  The  existence  of  tbis  ia  easy  to  demonstrate ;  for 
the  fibres  of  the  leaves  separate  easily  from  the  wood,  but 
the  leaf-buds  when  broken  oQ'  evidently  arise  from  the  in- 
terior of  the  wood.  All  the  new.  parts  formed  by  the  leaf- 
bad  soon  become  so  completely  identified  with  Ihe  old  wood, 
that,  after  a  short  period,  no  marks  of  separation  tewmm. 
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We  bnve  now  fullowed  tlie  iilaiit  thmugli  all  its  sUgi 
increase.     We  have  next  to  consider  wbal  the  Bonrc 
from  which  it  hufl  ubtained  the  substanceB  it  has  asaimilated: 
There  can  be  nn  doubt  that  the  roots,  which  penetrab: 
the  earth,  contribute  much  to  this  purpose ;  for  a  long  tisw^ 
iodeed,  it  was  believed  that  plants  were  capable  of  absorb- 
iog  even  earth  itself.    But  more  accurate  observation  ' 

shown  that  nDthiag  but  bumiditf  can  be  carried  up  into 

plant  through  its  roots.  Mere  humidity,  however,  is  insnt 
flcient  to  maintaia  life  and  hctalth  in  a  plant.  Experimenla 
hare  been  tried  to  induuo  plants  to  exist  with  their  rooM 
plunged  into  water  onl;:  tbey  all  proved  abortive,  althougk 
in  some  cases  life  was  maintained  in  the  subjects  of  liw 
experiments  for  several  years.  Various  substances  or  ageat^ 
in  combiualion  with  humidity,  doubtless  uiTurd  the  nutrimeot 
upon  which  vegetables  live-  But  by  what  curious  mecbS' 
nism  is  the  requisite  humidity  conveyed  to  ths  parts  whiek 

in  the  rapid  glance  which  has  been  cast  upon  tlie  inlenal 
vlructuru  of  plants,  we  have  perceived  nothing  more  in  tht 
ligneouabody  and  ^e  liber  of  the  bark,  than  eloD);atedGbrc*i 
which  cross  each  other  and  form  a  network.  Of  this  ntt 
may  be  convinced  with  little  trouble,  by  examioing  against 
the  light,  with  a  pocket  lens,  a  very  thin  transverse  sectioB' 
of  a  branch.  It  will  be  seen  to  be  pierced  full  of  holes,  <d, 
dlRerent  forms  and  siiies;  these  are  the  extremities  ' 
many  continuous  tubes.  Tbc  true  structure  of  these 
is  much  a  matter  of  ci>njeoture  and  dispute;  some  observes > 
discover  an  infinite  variation  of  figure  and  organiEalioBf 
others  reduce  them  all  to  the  woody  fibre  and  the  spiral 
vessels  or  tracheae.  While  one  microscopic  botanist  seM 
pores  and  holes  in  the  sides  of  these  tubes,  aimple  lube% 
mixed  tubes,  and  many  more ;  others  declare  that  the  porM 
are  imaginary,  the  difference  nonexistent,  and  that  all  the 
tubes  are  essentially  the  same.  In  this  war  of  obserrationr. 
which,  however  curious  as  a  matter  of  speculation,  beaM 
very  little  upon  tbe  most  important  part  of  vegetable  physi- 
oli^y,  or  upon  the  fnnctions  of  parts,  we  shall  at  p 
content  ourselves  with  one  kind  only,  which  is  easy 
serve.  Twist  a  young  shoot  so  as  lo  break  it  with  as  litlll 
viulenne  as  possible,  and  the  two  separated  parts  will  b* 
found  to  be  held  together  by  entremely  delicate  threads.  H, 
insider  then  with  care  you  will  find  that  they  are  eact 
simple  thMad,  rolled  up  in  an  admirable  manner  jl 
the  way  of  a  corkscrew.  The  spires  of  this  screw  b«in| 
closely  applied  lo  each  otbcr,  it  fonua  a  continuous  tube^ 
vessels  ot  Ihiakind  ute  c'dXV>ia\>vtB,Vie6£cla,  and  are  found 
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in  the  nerves  of  the  leaveB,  or  in  the  bundles  of  vessels  in 
connnnnicalion  with  the  loa.ves.  It  wita  lung  thought  Uiat 
in  these  parts  a  strikintc  analii^  wus  pi^tceptiblc  between 
animals  and  plants;  and  B  comparison  was  drawn,  appa- 
rently witki  reason,  between  the  spiral  vessels  of  plants, 
uid  thi!  traches  of  animals,  especially  of  insects  which  are 
constructed  in  a  very  aimilar  manner.  It  was,  thererore, 
inferred  that  these  were  the  respiratory  passaices  of  plants, 
but  experience  has  not  confirmed  this  notion.  Nevertheless, 
it  is  certuin  that  air  acts  a  i^reat  part  in  the  economy  of 
ve^Etation,  and  (hat  it  is  by  the  leaves  that  its  influence  is 
manifested.  They  have  a  direct  communication  with  the 
roots,  whither  all  their  inlennediata  tubes  extend  ;  and  the 
pores  which  terminate  them  may  be  seen  with  diBerent  de- 
grees of  facility  accnrding  to  circumstances.  By  their  agency 
the  humidil;  which  is  sacked  from  the  earth  is  raised,  anit 
forms  what  is  called  sap,  wliich  deposits  successively  all 
thai  is  necessary  for  tlie  supply  of  the  different  part*  through 
which  it  passes.  Having  arrived  at  the  leaves,  a  portion 
escapes  by  perspiration,  a  portion  is  deposited,  and  the  re- 
mainder descends,  charged  with  new  principles,  which  the 
leaves  have  absorbed  from  the  surrounding  atmosphere. 
The  leaves  therefore  contribute  to  the  incrense  of  the  planl. 
When  this  motion  of  the  sap  is  once  established  it  continues 
to  increase ;  and  it  is  sujiposed  that  the  superfluous  power 
which  it  has  acquired  occasions  the  production  of  new 
branches  and  of  flowers. 

Bui  what  is  the  cause  of  this  motion  ?  The  most  obvions 
is  heat,  which,  by  dilating  those  upper  points,  which  are 
most  Buttject  to  its  action,  occasions  a  void  in  them;  the 
juices  which  are  Iwlow  them  ascend  to  replace  the  void, 
and  the  continual  recurrence  of  this  operation  occasions 
what  we  call  the  circulation  or  motion  of  the  sap.  Tliis 
mechanical  action  will  be  B  suflicient  explanation  for  those 
who  are  contented  with  looking  only  at  the  surface  of  things; 
bot  it  will  not  explain  all  the  difliculties  connected  with  the 
motion  of  the  sap  ;  and  especially  will  it  not  account  for  the 
lirst  tendency  of  the  radicle  to  the  earth,  on  which  tendency 
all  subsequent  phenomena  necessarily  depend ;  of  such  a 
tendency,  gravitation  and  a  thousand  other  laws  have  been 
oEfered  as  an  explanation,  each  being  more  unsatisfactory 
than  the  other.  Surely  it  is  wiser  at  once  to  admit  that  it 
depends  upon  that  inherent  principle  of  life  which  is  peculiar 
to  organic  matter,  which  accompanies  the  vegetable  throngh 
all  stagi's  of  its  existence;  and  which  in  infused  into  Ihose 
new  individuals  which  the  parent  produces.     It  is  a  first 
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impulse  receiyed  in  the  beginning  of  its  existence,'  which 
has  extended  into  every  part,  and  which  finally  passes  into 
the  seeds.  It  is  that  iirst  creative  impression  to  which  it 
owes  the  faculty  of  assimilating  the  various  moleculae  of 
matter,  and  of  applying  them ;  by  whose  influence  the  roots 
are  directed  towards  the  side  where  the  most  fitting  nourish- 
ment is  to.  be  found ;  which  compels  the  leaves  to  present 
their  upper  surface  always  to  the  light;  which  induces  many 
to  assume  that  peculiar  position  during  the  night  which  has 
been  compared  to  the  sleep  of  animals ;  and  finally  which 
gives  rise  to  those  various  phenomena  of  vegetation  which 
seem  to  distinguish  plants  from  the  general  laws  of  physics. 

There  are  many  other  instructive  ideas  which  may  be  ob- 
tained from  the  consideration  of  a  single  plant ;  but  they, 
perhaps,  will  be  best  understood  by  a  comparison  with  other 
plants ;  and  by  ascertaining,  by  that  means,  whether  all  are 
formed  upon  the  same  plan,  composed  of  the  same  parts, 
and  subject  to  the  same  changes. 

One  of  the  most  obvious  contrasts  presented  by  the  vege- 
table kingdom,  is  between  the  tribes  which  rapidly  expand 
their  foliage,  and  push  up  their  flower-bearing  stems,  and 
by  bringing  their  fruit  to  perfection  fulfil  the  purpose  of 
their  creation  in  the  space  of  a  few  months,  or  even  weeks, 
and  those  monarchs  of  the  forest  which  bear  aloft  their 
majestic  branches  in  the  air,  and  see  centuries  passing  by 
them,  while  generation  after  generation  of  herbs,  and  even 
men,  are  perishing  at  their  feet.  One  would  think  that  if 
any  thing  could  indicate  a  difierence  of  organization,  it 
would  be  peculiarities  like  these.  In  fact,  if  we  examine 
one  of  these  vegetable  colossi,  which  storms  or  other  acci- 
dents have  levelled  with  the  earth  that  was  so  long  over- 
shadowed by  its  branches,  we  perceive  that  its  interior 
consists  of  a  solid,  compact,  homogeneous  substance,  which 
seems  to  be  analogous  to  nothing  in  the  annual  plant;  we 
also  see,  Iiowever,  that  a  section  of  this  substance  is  marked 
by  concentric  circles.  In  order  to  ascertain  the  origin  of 
these  circles,  it  is  necessary  to  revert  to  the  seeds,  which 
such  a  tree  produces  in  vast  abundance.  There  we  discover 
the  same  parts  as  in  the  annual  plants ;  two  cotyledones ; 
a  cylinder,  which  attempts  to  fix  itself  in  the  earth  by  the 
production  of  roots ;  and  an  intermediate  bud.  The  impulse 
once  given  to  its  developement,  this  seed,  with  its  apparently 
feeble  resources,  will  become  in  the  lapse  of  years  and  ages 
similar  to  that  giant  which  produced  it.  In  the  leaves  and 
buds  consist  the  sources  of  its  magnitude ;  the  former  being 
under  the  necessity,  on  the  on^  hand,  of  coming  into  contact 
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with  air,  and  on  the  other  of  establishing  a 
ivilh  tlie  suil,  establish  the  action  of  vegetation.  The  first 
year  pHsaes  on  as  in  the  annual  plant,  except  that  the  parts 
of  the  tree  are  unfolded  with  less  rapidity,  and  that  the 
bnds  ptesent  neitliet  flowera  nor  fi-uit,  but  a  tree  covered 
with  scales.  Upon  the  arrival  of  winter  t!ie  annual  perishes, 
the  tree  loses  only  its  leaves.  As  soon  as  the  season  again 
becomes  milder,  vegetation,  which  had  been  suspended,  is 
renewed  ;  the  buds  iDseosibly  expand,  and  the  unfolding  of 
new  leaves  gives  a  new  life  to  the  plant;  each  of  these 
leaves  is  accompanied  by  its  bud.  Thus  each  successive 
season,  producing  a  mass  uf  foliage,  which  increases  by  a 
rapid  geometrical  progression,  and  an  equal  number  of  new 
bads,  occasions  the  fonnation  of  a  nevr  body  of  ligneoua 
eabstance,  which  overlays  the  vchole  body,  and  tbus  forms 
the  whole  tree  into  a  kind  of  cone. 

The  whole  mass  of  the  wood  is  thus  composed  of  thin 
sacceseive  cones.  They  are  easily  perceived  in  many  trees, 
and  it  is  they  which  form  those  concenlric  circles  observable 
in  a  trunk  cut  across.   Each  circle,  depending  wholly  upon 

l>ecomes  a  sure  testimony  of  the  age  of  the  tree. 

The  principal  part  of  our  trees  exhibits  these  laws  of 
dcrelopmenl.  The  bods  may  be  more  or  leas  apparent ; 
■Dd  the  scales  which  enclose  them  may  be  more  or  less 
numerous,  being  increased  in  number  in  proportion  to  the 
greater  sensibility  of  the  organs  they  enclose.  For  a  more 
sure  protection,  the  scales  are  often  covered  with  glutinous 
or  resinous  exudations.  Rut  even  with  this  safeguard,  the 
fostering  hand  of  nature  does  not  rest.  Thick  furs  are 
frequently  interposed  during  the  winter  among  the  buds, 
and  are  thrown  over  the  tender  shoots. 

By  this  means  the  bqds  remain  safely  upon  the  tree.  We 
generally  remark  one  which  is  a  termination  of  the  branch, 
and  which  will  the  following  year  prolong  the  branch  in  its 
original  direction ;  all  the  others  are  seated  at  tlie  axillie  uf 
the  leaves. 

Trees  present  many  peculiarities,  which  depend  upon 
their  woody  state.  The  pith,  which  occupies  the  centre  of 
young  plants,  disappears  in  trees.  It  is  probable  that,  be- 
sides  the  increase  in  diameter  which  takes  place  externally, 
some  peculiar  opEration  goes  forward  in  the  inside,  and  that 
the  solid  layers  of  wood  compress  the  pith  in  such  a  way  as 
to  leave  scarcely  any  traces  behind.  Around  it  vegetation 
is  evidently  maintained  for  a  long  lime,  as  is  sIiowd  by  the 
green  tinge  which  surrounds  it.  Larger  and  more  obviDue 
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veaseU  aro  placed  nbtiut  it  thiin  elsewhere,  and 

whal  is  called  llie  £tui  mfdullaire  by  the  French,  whiuli 

there  is  reason  to  think  la  one  of  the  moat  importttot 

aoriea  of  vegetation ■ 

The  wood  does  not  at  odcu  arrive  at  that  solidity  whioh 
it  subMrquentl;  pnsBesses,  but  acquires  it  by  slow  depeea, 
from  the  centre  to  the  circumference.  For  this  reason  Ibft 
esternal  layers  are  much  less  compact,  and  paler  than  the 
internal ;  they  are  called  the  alburnum.  Dutrochet  accoaala 
for  this  difference  in  the  old  and  new  layers  of  wood  widi 
hia  uaual  sagacity.  He  is  nf  opinion  that  a  portion  of  the 
Bap,  elaborated  and  sent  downwards  by  the  leaves  under 
the  state  of  proper  juice,  is  absorbed  laterally  by  means  i^ 
the  radiating  vessels,  or  silver  grain,  and  is  gradually  depo- 
sited in  the  originally  empty  vetiselH  of  tlie  woud  ;  that  the 
compactneaa  and  weight  of  wood  depend  upon  these  Jnicei 
so  deposited,  and  not  upon  any  constitutional  difFerence  ia 
the  wood  itself  j  and  that  in  certain  trees,  which  are  r(^ 
markably  light,  as  the  poplar,  no  deposit,  or  scarcely  anj. 

The  bark  also  undergoes  material  changes        .  ._   .    

of  time.  The  first  branches  which  are  produced  are  greei^ 
like  the  leaves ;  their  colour  being  occasioned  by  the  trans- 
parency of  the  epidermis,  which  allows  the  cellular  tisancr 
or  the  parenchyma,  to  show  through.  By  slow  degrees  tkt 
epidermis  thickens,  and  assumes  a  deeper  colour,  undw 
which  appearance  it  is  seen  in  the  Winter  season.  If  it  h 
raised  up,  the  green  colour  of  the  parenchyma  is  still  mani-' 
Test  enough  beneath  iL  The  epidermis  necesaarily  giriBi 
way  gradually  to  the  ^owlh  of  the  tree,  and  splitting  ix 
various  directions  is  replaced  by  another ;  Bud  by  slow 
degrees  new  layers  are  formed,  and  burst  in  varions  direco 
tions.  According  to  the  nature  of  the  plant  the  epidcrmil 
also  takes  a  variety  of  forms,  sometimes  forming  the  mis- 
shapen knotty  crust  which  is  usually  called  bark,  sometiniH 
peeling  off  in  thin  layers,  and  occasionally  falling  from  dl 
parent  tree  in  hard  fiakes. 

It  is  probable  that  the  bark  performs  the  same  funclioH 
as  the  leaves,  in  the  early  state  of  the  buds,  and  occaaionallT 
in  all  states.  Otherwise  it  would  no(  be  easy  to  account  for 
the  growth  of  cacti,  euphorbias,  some  apocineous  plants,  &0. 
which  are  all  destitute  of  leaves.  In  fine,  the  bark  may  ba. 
compared  to  a  universal  leaf,  with  one  Borface  only.  ' 

We  have  seen  what  ingeoioua  methods  nature  adopts  1^, 
screen  the  buds  from  the  rigour  of  winter;  but  in  counlriM; 
where  there  is  no  winter  no  defence  is  requisite.    Tbei^ 
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protecting  scales  diminish,  tlierefbre,  by  degrees,  as  tve  ap- 
proHcii  the  equator.  In  the  trees  vrhicb  cuver  countiics  in 
such  a  latitude,  (he  buda  break  forth  at  onco  into  leaves  and 
branches,  withnut  regarding  Ihe  order  of  seasons.  By  this 
circumstance  the  apparent  diflerencs  between  trees  and 
herbs  is  removed. 

In  like  manner,  insensible  gradations  unite  the  herbs 
which  creep  or  trail  along  (he  ground,  and  those  which 
coiry  their  beads  aloft  in  (he  air :  (he  perennial  and  (he 
annual  vegetable.  Some  esist  for  two  years.  The  stems  of 
others  perish  every  year,  but  their  roots  survive.  Some 
under  siirubs  scarcely  elevate  themselves  from  the  soil,  yet 
their  slender  stems  are  formed  of  a  firm  and  woody  sub- 
stance. Nei(  come  the  shrubs  whose  branched  and  entangled 
stems  form  bushes.  Lastly  are  perfected  the  trees,  which, 
from  possessing  a  stem  scarcely  loftier  than  the  stature  of  a 
man,  finally  dilate  tliemselves  tiU  they  become  the  giants  of 
the  forest. 

We  have  assigned,  as  the  cause  of  increase  in  the  balk  of 
(rees,thecommumcation  which  is  established  in  their  system 
between  the  leaves  and  roots.  The  reciprocity  of  dispositioa 
of  these  two  organs  is  so  strong,  that  if  a  bit  of  a  branch  of 
any  tree  which  is  robust  enough  to  bear  the  operation,  bu 
placed  in  the  earth,  it  immediately  makes  good  the  loss  it 
has  sustained  by  being  dissevered.  It  presently  prodoces 
fresh  routs,  and  a  new  plant  is  formed.  The  advantage 
which  is  taken  of  this  peculiarity  of  plants,  to  propagate 
them  by  cuttings  or  layers,  is  well  known.  Bnt  this  is  not 
aJl  1  a  bud  separated  from  its  parent,  and  inserted  between 
the  bark  and  the  wood  of  another  tree,  soon  establishes  tlie 
requisite  communication  between  itself  and  the  earth,  and 
renders  the  tree  which  bears  it  similar  in  nature  to  the 
hind  artificially  inserted.  Hence  the  origin  of  budding  and 
graning  in  horticulture. 

From  these  observations  it  has  become  evident  that  the 
life  of  a  plant  is  a  succession  of  several  lives;  and  that  the 
greater  proportion  of  its  parts  consists  of  an  intermediate 
system,  which  only  serves  to  maintain  a  communicattan 
between  tho  extreme  points  of  the  vegetable.  If  a  tree  is 
destroyed  by  the  ravages  of  time,  its  death  con  be  only  occa- 
sioned by  the  destnictioa  of  the  intermediate  portions  of  its 
fabric,  by  which  the  channel  of  continuous  communication  Is 
effectually  interrupted.  After  such  interruption  has  taken 
place,  the  still  surviving  portions  of  the  tree  are  capable  of 
furnishing  layers  or  cuttings,  which  will  renew  the  opera- 
tion uf  vegetation  with  UDab&ted  vigoDr. 
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The  teaources  of  natuie  are  fac  from  being  exhauated  bf 
these  apparent  buds ;  there  exiata  throughout  the  veget^iU 
Bjstem  u.  creative  und  expansive  power,  which,  accui^nglv 
circumatances,  ia  abla  to  operate  in  the  (levelopment  of  Di 
buds,  where  none  had  been  vUible  before.  In  fact,  there 
always  aa  abundance  of  rudimenlAr;  buds  dispersed  amoi 
the  substance  of  a  tree,  which  are  only  called  into  Hcti__ 
when  the  ordinary  resources  of  nature  begin  to  fail.  TbM 
are  frequently  excited  very  long  aft«r  the  period  which  biSj 
been  originally  assigned  for  their  appearuiice ;  and  even  U 
places  where  no  traces  of  tUem  could  have  been  expectsj 
to  exist.  Thus  in  all  vegetables  there  appears  to  be  ■■ 
obvious  a  line  of  demarcation  in  the  eystem,  at  that  poin 
which  is  called  the  collar,  whence  the  first  ascending  fibre^ 
direct  their  course  upwards,  and  thedesceuding  downwardbi 
Buds  are  only  produced  by  the  former,  and  form  ao  part  of 
the  economy  of  the  latter.  Yet  it  not  unfrequentl;  happen^ 
tEiat  roots  exposed  in  a  proper  degree  to  the  influence  M 
the  air  will  forin  buds,  and  throw  up  shoots,  in  the  same  waji 
aa  the  branches.  Even  the  leaves  have,  in  a  few  cases,  4 
similar  power  of  producing  buds,  and  conscijueiiUy  young 
planU. 

We  hare  novr  seen  that  the  growth  of  plants,  and  theil 
increase  in  size,  depend  upon  a  peculiar  interual  movement 
acting  between  the  leaves  and  the  roots,  But  in  what  wig 
does  it  operate  ^  This  is  a  problem  which  has  exercised  lit 
ingenuity  of  all  students  of  vegetable  physiology,  who  hav^, 
contrived  theories  innumerable  (o  explain  tbc  pheno 
which  is  called  the  circulation  of  the  sap. 

Tbe  great  and  almost  impenetrable  obscurity  in  wbidj, 
this  subject  is  unavoidably  involved,  has  occasioned  muo^ 
diversity  of  opinion  amung  pbytclogiats.  Grew  states  tw* 
hypotheses,  which  he  seems  to  have  entertained  at  diSereq 
periods,  though  it  is  not  quite  certain  to  which  of  them  bf 
finally  gave  the  preference.  In  one  uf  them  he  Btlribnlet 
the  ascent  of  the  sap  to  its  volatile  and  magnetic  natBrtU 
aided  by  the  agency  of  fermentation;  but  this  >iypothesi|t 
is  by  much  too  fanciful  to  bear  the  lest  of  aerioua  inveslig^ 
tioD.  In  the  other  he  attributes  the  entrance  and  first  stags 
of  the  sap's  ascent  to  the  agency  of  capillary  attraction,  a  ' 
accounts  for  its  progress  aa  follows:  Ibe  portion  of  the  tL__ 
that  is  now  swelled  with  sap,  being  surrounded  with  th^ 
vesiculffi  of  the  parenchyma,  swelled  also  with  eap,  whicli| 
they  have  taken  up  by  suction  or  filtration,  is  consequently 
so  compressed,  lliat  the  sap  thcreiu  is  forced  upwards  » 
second  stage,  and  so  on  till  il  reaches  the  summit  of  t( 
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pUnU.  But,  if  (be  vealcula:  of  the  parencbymii  receive 
their  moisture  unlj'  by  BuctioD  or  Sltratioii,  it  U  plain  that 
there  is  a  stage  of  ascent  beyond  which  they  cannot  be  thus 
moistened,  and  cannot,  canseqnenCly,  act  an?  longer  upon 
the  longitudiual  tnbee.  The  supiKiBed  canse,  therefore,  is 
inadequate  to  the  production  of  the  effect. 

Mulpighi  was  of  opinion  that  the  sap  ascends  by  means 
of  the  contraction  and  dilatation  of  the  air  contained  in  the 
air  resacls.  This  supposition  is  perhaps  aomewhuE  more 
plausible  than  either  of  Grew'a ;  but,  in  order  lo  render  the 
cause  efficient,  it  nas  necessary  that  the  tabes  should  be 
furnished  witli  valves,  which  were  accordingly  supposed; 
hut  of  which  the  existence  has  been  totally  disproved  by 
succeeding  phytologists.  If  the  stem  or  branch  of  a  plant 
is  cut  transversely,  iu  the  bleeding  season,  it  will  bleed  a 
little  from  above  as  well  as  from  below :  and  If  the  stem  of  any 
species  of  spurge  is  cut  in  two,  a  milky  juice  will  exude 
from  both  sections  in  almost  any  season  of  the  year.  Also 
if  a  plant  is  inverted,  the  stem  will  become  a  root,  and  the 
root  a  stem  and  branches,  the  sap  ascending  equally  well 
in  a  contrary  direction  through  the  same  vessels;  as  may 
readily  be  proved  by  planting  a  willow  twig  in  an  inverted 
position.  But  these  facts  are  totally  incompatible  with  the 
existence  of  valves ;  and  the  opinion  of  Malpighi  ia  conse- 
quently proved  lo  be  groundless. 

The  next  byputhosisiB  that  of  M.  De  la  Hire,  who  seems 
to  have  attempted  to  account  for  the  phenomenon  by  com- 
bining together  the  theories  of  Grew  and  Malpighi,  Be- 
lieving that  the  absorption  of  the  sap  was  occasioned  by  the 
spongy  parenchyma,  which  envelopes  the  longitudinal  tubes, 
he  tried  to  Illustrate  the  subject  by  means  of  the  experiment 
of  making  walei  to  ascend  in  coarse  paper,  which  it  did 
readily  to  the  height  of  si^  inches,  and  by  particular  ma- 
nagement even  to  the  height  of  eighteen  inches.  But,  in 
order  to  complete  the  theory,  valves  were  also  found  lo  be 
necessary,  and  were  accordingly  Bummoned  lo  its  aid.  The 
sap  which  was  thus  absorbed  by  the  root,  was  supposed  to 
ascend  through  the  woody  libre,  by  the  force  of  suction,  to 
a  certain  height;  that  ia,  till  it  got  above  the  flrst  set  of 
valves,  which  prevented  its  return  backwards;  when  it  was 
again  supposed  to  be  attracted  as  before,  till  it  got  to  the 
second  set  of  valves,  and  so  on  till  it  got  to  the  top  of  the 
plant. 

This  theory  was  afterwards  adopted  by  Borelli,  whoen' 
deavoured  lo  render  it  more  perfect,  by  brin);in|;  to  ils  aid 
the  influeace  of  the  condensation  and  rHrefacliun  of  the  air 
N  n2 
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and  juices  at  the  plant,  as  a  caiiBB  of  tJie  sap's  a 
on  this  piinciple  he  endeavoured  also  to  account  for  tha 
p-cater  farce  of  vegetatioii  in  (he  spring  and  autumn;  be- 
cause the  ctianges  of  the  atmosphere  mp  then  the  pioil  fre- 
gueot  under  a  moderate  temperature  ;  while  iu  the  aumn 

and  niater  the  changes  of  the  atmosphere  are  but  few,  a ^ 

the  air  and  Juices  either  too  much  rarefied,  or  too  much  cm*- 
densed,  bo  that  the  muvement  of  the  sap  is  thus  at  leiri^ 
prejudicially  retarded,  if  not  perhaps  wholly  suipend^. 
But  as  this  theory,  ivith  all  its  additional  modiiicalions,  i| 
still  but  a  combinatiiin  of  the  theories  of  Grew  and  Mai- 
pighi,  it  cannnl  be  refiardcd  as  aflording  a  satisfactory  ao, 
lutlon  of  the  phenomenon  of  the  sap's  ascent. 

With  this  impression  ujion  his  mind,  and  vritb  the  b«d 
qualiScatioiiB  fur  tl)D  undertaking,  Du  Hamel  directed  big 
eSbrts  to  tJje  solution  gf  the  difGculty,  hy  endeavouring  tq 
account  for  the  phenomenon  froqi  the  Hgency  of  heat,  aad 
chiefiy  on  the  followiag  grounds :  because  the  sap  begins  I4 
flow  more  copiously  as  the  warmtb  of  spring;  returns ;  be^ 
cause  the  sap  is  sometimes  found  to  Sow  on  Ihe  south  siJg 
of  a  tree  before  it  flows  on  the  north  side ;  that  is,  on  the 
side  exposed  to  the  infiueuce  of  the  sun's  heat  soooer  tbw 
on  the  side  deprived  of  it;  becanse  plants  may  be  msdi 
to  regejate  even  in  winter,  by  means  of  forcing  them  ui 
a  hul-houae;  and  because  plants  raised  in  a  hot-hoDK 
produce  tlreir  fruit  earlier  than  such  es  vegetate  in  th< 

On  this  intricate  but  important  subject,  Linnaeus  appeal* 
to  have  epihraced  the  opinion  of  Du  Mnmel,  or  an  opinion  , 
very  osarly  allied  to  it,  but  does  not  seem  to  have  streDgthr 
ened  it  by  any  new  accession  of  argument,  so  that  none  of 
the  hitherto  alleged  causes  can  be  regarded  as  adequate  Is 
Ihe  production  of  the  eflect. 

According  to  Sanssure,  the  caupa  of  the  sap 'a  ascent  Is  tft 
be  found  in  r  peculiar  upecies  of  irritability,  inherent  in  tbs 
sap  vessels  themselves,  and  dependent  upon  vegetable  life; 
in  consequence  of  which  they  are  rendered  capable  of  it 
certain  degree  of  contraction,  ncoording  as  the   internal 
surface  is  aflected  by  tbe  application  of  stimuli,  aa  well  iS 
of  Bubsequcut  dilatation,  according  aa  the  action  uf  tho    < 
stimaluB  subsides  1  thus  admitting  apd  propelling  the  aag    1 
by  alternate  dirsitafion  and  cvntractbn.    In  order  to  give   i 
elucidation  to  the  snbject,  let  Ihe  tube  be  supposed  to  co 
sist  of  an  indefinite  numberof  hollow  cylinders,  united  01 
to  another,  and  let  Ihe  sap  be  supposed  to  enter  the  fli 
cylinder  by  suction,  or  hy  capiUjtry  attractiiHi,  or  by  u 
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MbeT  adequate  meana ;  tliea  the  lirit  cjlinder,  heiag,  ex- 
cited by  the  Btunulusortbe  sap,  begins  grsdaally  tucoatrac^ 
and  to  propel  the  contained  fluid  into  the  cylinder  imme- 
diatelf  above  it.  But  the  cjlindec  immediately  above  it, 
trhea  acted  un  in  the  same  nionner,  is  aSected  in  the  same 
manner;  and  thua  the  fluid  is  propelled  from  cylinder  tu 
cylinder,  till  it  reaches  the  summit  of  the  plant.  So  also, 
when  the  first  cylinder  has  discharged  iti  contanls  into  Ihn 
■ecoad,  and  Is  no  longer  acted  upon  by  the  stimulus  of  the 
Mp,  it  begins  again  to  be  dilated  tu  its  original  capacitv, 
and  prepared  for  the  introsusception  of  a  netv  portion  ol' 
fluid.    Thus  a  supply  is  constantly  kept  up,  and  the  Bap 

But  Mr.  Knight  has  presented  us  with  another,  nhich, 
Whatever  may  be  its  teal  value,  merits  at  least  our  par- 
ticnlar  notice,  as  coming  from  an  author  nho  atands  de- 
servedly high  in  the  list  of  pliytological  writers.  Thia 
theory  rests  upon  the  principle  of  the  contraction  and  dila- 
tation, not  of  the  sap  vessels  themselves,  as  in  the  theory  of 
Sauasare,  but  of  what  Mr.  Knight  denominates  the  silver 
grain,  assisted  perhaps  by  heat  and  humidity,  expanding  or 
condensing  the  fluids.  On  the  transverse  section  of  the 
trunk  of  woody  plants,  particularly  the  oak,  they  appear  in 
the  form  o(  the  radii  of  a  circle,  extending  from  the  pith  to 
the  bark ;  and  on  the  longitudinal  cleft  or  fissure  of  the 
trunk  uf  must  trees,  but  particularly  the  elm,  they  appear 
in  the  form  of  fragments  of  thin  and  vertical  lamina.',  or 
platea,  interlacing  the  BBCCndiug  tubes  in  a  transverse  di- 
rection, and  touching  them  at  short  inteivala,  so  as  to  form 
nlth  them  a  sort  of  irregular  wicker-work,  or  to  exhibit 
the  resemblance  of  a  sort  of  web.  Such,  then,  being  tlie 
close  and  complicated  union  of  the  plates  and  longitudinal 
tubes,  the  propulsion  of  the  sap  in  the  latter  may  be  easily 
accounted  for,  as  it  is  thought,  by  means  of  the  Hltematu 
contraction  and  dilatatiun  of  the  former,  if  we  will  but  allow 
tbem  to  be  susceptible  to  change  of  temperature ;  which 
eueceptibilily  is  proved,  as  it  is  also  thought,  from  the  fol- 
lowing facts:  on  the  surface  of  an  oaken  plant  that  was 
exposed  to  the  influence  uf  the  Ban's  rays,  the  transverse 
layers  were  observed  to  be  so  considerably  aflected  by 
change  of  temperature  as  to  suggest  a  belief  that  organs 
which  were  still  so  restless,  now  that  the  tree  was  dead, 
could  not  have  been  formed  tu  be  altogether  idle  while  it 
was  alive.  Accordingly,  on  the  aurface  of  the  trunk  of  an 
oak  deprived  of  part  of  its  bark,  the  longitndinal  clefts  and 
^lisures,  which  were  perceptible  during  the  day,  were  foand 
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tu  close  during  the  pigbt.  Bnt  tn  the  act  oE  dilating  Uw; 
inuBl  preaa  uuavuidably  od  Ihe  langiludinal  tulwa,  ubd  Fiin- 
nequently  proptl  the  saji;  while  in  Iho  art  of  contracllng 
they  again  allow  the  tubes  to  eipanil  and  take  id  a  new 
sappty.    This  is  the  Bubstanca  of  the  theory. 

But,  in  drawing  thii  grand  and  sweeping  conclBsion, 
Keitli  lias  well  remarked,  tliat  it  should  have  been  recot- 
lefted,  that  change  of  temperature  cannot  act  upon  tlie 
IransverM  layers  of  a  tree  that  is  covered  with  its  barli,  la 
the  same  munner  aa  it  acta  upon  thoae  of  a  tree  thai  it 
stripped  of  iia  bark,  or  upon  thoae  of  a  plank  ;  and  if  it 
were  even  found  to  act  equally  upon  both,  still  its  aclioa 
would  be  but  of  little  avail.  For,  according  to  what  lair 
is  the  machinery  of  the  plates  tu  be  conlracled  and  dilated, 
so  as  to  give  impuUe  to  the  sap  1  According  to  the  alternate 
succession  of  heal  and  humidity  Z  But  this  is  by  much  too 
precarious  an  allematian  to  acconnt  for  the  constant,  and 
often  rapid,  propulsion  of  the  sap,  especially  at  the  season 
of  bleeding.  For  there  may  be  too  long;  a  continuance  of 
heat,  or  there  may  be  too  long  a  continuance  of  humidity ; 
and  what  is  to  become  of  the  plant  during  this  interral  of 
alternation !  If  we  are  to  regard  it  aa  happening  only  once 
in  tho  space  of  twenly-lour  hours,  as  in  the  ease  of  the  oak, 
it  can  never  be  of  much  efficacy  in  aiding  the  propnlsion  of 
the  sap.  Bnt  if  we  should  even  i^ant  more,  and  admit  the 
alternate  contraction  and  dilalation  of  the  vessels  to  be  ita 
frei|oentaB  you  please,  still  their  effect  would  be  extmnelT 
doubtful,  owing  to  a  want  of  unity  or  cooperation  in  the 
action  of  different  plates,  or  of  different  portions  of  the  same 
plate.  If  heal,  like  humidity,entered  the  plant  by  the  root, 
and  proceeded  gradually  upwards,  like  the  ascending  sap, 
perbaps  it  might  be  somewhat  efficacious  in  carrying  a  por- 
tion of  sap  Hlon^  with  it ;  but  as  this  is  not  the  case,  and  as 
the  roots  of  plants  are  hut  little  affected  by  change  of  tem- 
perature, while  the  trunk  and  upper  parta  may  be  alfected 
considerably,  it  can  scarcely  be  supposed  that  the  action  of 
the  plates  will  be  uniform  throughout  the  whole  plant;  or 
rather,  it  must  be  supposed,  that  it  will  often  be  directly  in 
opposition  to  that  which  is  necessary  to  the  propulsion  of 
the  sap.  But,  admitting  that  the  sap  is  propelled  by  the 
agency  of  the  plates  in  question,  and  admitting  that  it  has 
been  thus  raised  to  the  extremity  of  the  woody  part  of  the 
plant,  how  are  we  to  account  for  its  aacent  in  soch  port* 
as  are  yet  higher ;  the  leaf-stalk  and  leaf,  the  Qoner-stalk 
and  flower ;  as  well  as  in  the  herb  also,  and  in  the  lofQr 
palm,  in  which  no  such  plates  exist  ?  Hero  it  will  be 
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oeaMF]'  to  inlrodiir.e  the  agency  of  u  new  cause,  to  com- 
plete the  work  tbat  has  been  thus  begun,  and  uf  a  new 
set  of  machinery  to  supply  (he  deficiency  or  absence  of  the 
machinery  that  Iibb  been  already  invented- 
How  unaatiBf^ctory  the  best  of  these  theories  is,  must  be 
self-evident,  even  to  persons  unacquainted  with  the  struc- 
lure  of  vegetables.  Du  Petit  Thouarg  baa,  therefore,  pro- 
posed a  new  hypothesis,  which  to  us  aeema  by  far  the  least 
objectionable.  He  dismisses  the  question  of  the  mechanical 
action  by  nhich  the  motion  of  (he  sap  is  maintained ;  think- 
ins,  with  much  justice,  that  no  principle  of  physics,  with 
which  we  are  acquainted,  is  Bufficient  tu  explain  It ;  and  hu 
therefore  attributes  the  mere  motion  to  an  iahorent  power, 
with  which  nature  has  been  pleased  to  endow  vegetables, 
Jiut  Ihe  cause  of  the  renewal  of  lis  motion  in  the  spring, 
.after  remaining  in  a  quiescent  state  for  several  months,  he 
ascribes  to  the  necessity  of  maintaining  a  perfect  equi- 
librium in  Ihe  system  of  a  plant.  So  that,  if  a  consumption 
lof  sap  is  produced  at  any  given  point,  the  neoesaity  of 
making  good  the  space  so  occasioned,  consequently  throws 
all  the  particles  of  sap  iota  motion,  and  the  same  eS'ect  will 
continue  lo  operate  as  long  as  any  consumption  uf  sap  lakes 
place.  The  Ural  cause  of  this  consumption  of  sap  he  de- 
clures  to  be  the  developement  of  the  buds,  and  already 
formed  young  leaves,  by  the  stimulating  aclion  of  light  and 
lieat,  hut  particularly  uf  the  latter.  As  soon  as  this  deve- 
lopement  occurs,  an  assimilation  and  absorption  of  sap  is 
occasioned,  for  the  support  of  the  young  leaves  ;  a  vacancy 
in  the  immediate  vicinity  of  the  leaves  is  produced,  and 
motion  immediately  takes  place. 

We  will  not  occupy  ourselves  with  an  explanation  of  the 
cause  of  the  descent  of  the  sap:  cavitation  will  serve  the 
purpose,  in  the  room  of  a  more  plausible  conjecture. 

But,  notwithstandiDg  all  the  dilTerenccs  which  exist 
among  trees,  they  approach  each  other  by  insepslhie  de- 
grees j  and  yet  they  individually  retain  a.  peculiar  eel  of 
characters,  and  a  physioipiomy,  which  botanists  call  habit, 
that  renders  it  easy  to  distingaish  them  at  great  distances  ; 
and  more  easy  to  eyes  habituated  to  the  sight  of  them,  by 
practice  and  long  familiarity,  than  by  the  aid  of  theory. 

Hot  countries  are  beautified,  however,  by  a  description 
pf  tree,  the  differences  of  which  are  eithibited  in  an  unusual 
degree.  In  these  regions  exist  the  palms,  that  patrician 
order  of  plants,  as  Linna^iia  termed  it,  which  supports  an 
umbrageous  undulaiing  tuft  of  huge  leaves,  seated  on  the 
summit  of  a  |b%  columnar  trunk.    Here  you,  have  no 
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lunger  on  iufipile  divlBion  of  braaaheB,  as  in  our  trees  of 
Eunipe,  but  a  trunk  of  tha  tcteatest  possible  simplicity, 
niveied  wilb  rigid  scales,  or  marked  by  distant  circlea.  If 
uD  observer  naUces  a  considerable  number  together,  of  dif- 
ferent ages  and  siees,  he  will  perceive  that  the  smallest  and 
ibe  yoQDgeat  arc  entirely  the  aame  as  the  largest,  except  ia 
dimeasiong.  They  passeaa  an  equal  qaantity  of  leaves,  their 
trunks  are  of  equal  diameter,  and  they  differ  only  inBtatnre. 
Currying  observation  yel  farther,  it  will  be  found  that  iht 
trunk  ia  not  fumied,  as  in  European  trees,  of  concentrie 
circles  of  vioud,  but  that  it  is  formed  by  the  aasembly  of  a 
Tost  number  of  parallel  fibres,  which  extend  from  the  rool* 
lo  the  aummit,  and  every  one  of  which  lies  its  communica^ 
tion  with  a  leaf.  No  trace  of  pith  is  discoverable  iu  the 
centre,  nor  of  liber  or  bark  in  the  circumference ;  bu 
whole  body  of  alricular  or  parenchyniutoua  matter  i 
dispersed  vaoof;  the  fibres. 

To  understand  this  peculiar  manner  of  growth,  recouise 
must  again  be  had  to  th^  seed,  and  to  ils  germination.  Th» 
is  easily  examined,  the  seed  of  the  palm-lrees  being  oftcft 
anioag  the  largest  in  nature.  The  pHrt,  however,  by  which 
reproductiOD  takes  place,  is  wonderfully  sniail  for  the  sia 
of  the  seed;  and  lies  hidden  in  a  peculiar  substance  of 
great  dimensions,  which  is  called  (he  albumen. 

This  embryo  is  oblong,  and  manifesls  no  trace  of  divisioiu 
or  of  separation,  at  either  extremity.    As  soon  as  the  p    ' 

of  germination  arrives,  the  exterior  extremity   elon„ 

and  opens,  producing  a  kind  of  aheath,  from  the  base  of 
which  descends  a  root,  and  the  other  extremity  of  which  i 
ia  alwaya  retained  in  the  albumen.  This  sheath  encloses 
a  second,  which  is  rather  longer ;  a  third  appears,  becoming 
yet  longer  and  longer ;  from  one  of  the  sides  of  the  next  U 
unfolded  a  kind  of  plaited  leaf.  Following  each  other  Ui 
succession,  the  one  from  the  boaom  of  the  other,  they  at' 
length  aasume  the  appearance  of  the  adult  leaves,  differing' 
from  them  only  in  dimensions.  The  parts  of  the  leave^i 
continually  dilating,  expand,  and  throw  off  the  scales  whidi' 
first  appeared ;  and  this  centrifugal  dilatation  goes  on  tS^ 
a  sort  of  foundation  is  laid,  which  is  incapahle  of  Krowiaf; 
in  any  direction  except  in  breadth.  Roots  go  on  increasinft 
under  ground.  Finally,  a  kind  of  base  is  farmed,  of  a  fuTJ 
more  considerable  diameter  thauthe  future  trunk,  orstipet£ 
which  then  shoots  upwurda,  and  increases  regularly  m 
dimensions,  by  (he  successive  developemeut  of  leaveid 
""  ~  enclosed,  one  within  the  other,  in  a  pecniit/ 
a  hud  of  a  particular  deBcriptina.' 
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Each  has  a  tendency  Id  rise  to  a  fixed  height  alioTe  that 
which  contained  it ;  the  uld  leavea,  as  they  complete  their 
functions,  cither  fall  off  wholly,  leaving  only  u  acar  behind, 
or  partially,  Btill  continuing  to  clothe  the  gtem  with  their 
remains.  As  bood  as  this  stipes,  or  trunk,  has  acquired  a 
certain  elevation,  bunches  of  flowers  mabe  their  appear- 
ance in  the  aiillte.  Sometimes  they  expand  among  the 
leaves,  as  in  the  dale  and  cocoa  aut ;  sometimes  they  ap- 
pear from  the  stem,  as  in  the  areca  mil.  Although  they  di> 
not  appear  till  the  trees  have  acqnired  maturity,  they  are 
formed  long  before.  Traces  of  them  may  be  discovered 
among  the  first  leaves  vhich  aie  developed ;  but  vegetation, 
powerfully  attracted  upwards  by  the  summit,  gives  theu 
no  leisure  to  unfold  themselves,  till  some  check  it  given  lu 
the  increase  of  the  tree. 

We  have  seen  that  a  section  of  a  dicotyledonous  tree 
presents  a  series  of  cooaentric  circles,  which  are,  in  fact, 
the  register  of  its  life.  The  scars  or  the  scales  of  palms 
offer  a  similar,  sad  not  less  certain,  chronology  of  their  past 
existence  ;  and  if  you  search  the  interior  of  their  hud,  or, 
as  it  is  often  named,  their  cabbage,  which  is  one  of  the  most 
delicate  of  foods,  yoo  will  find  that  it  is  equally  easy  to 
read  its  future  history.  You  will  there  find,  without  the 
aid  of  glasses,  flowers  and  leaves  already  farmed,  which 
will  not  be  finaUy  produced  till  several  years  subsequently. 

For  example,  in  a  species  of  euterpe,  found  im  the  Island 
of  Uourboa,  the  flowers  are  visible  eight  years  before  they 
are  expanded.  The  snmiait  is  formed  of  twelve  leaves, 
each  snpptied  with  a  bnacb  of  flowers  in  its  aiilla.  These 
leaves  only  expand  each  year,  so  that  four  years  will  have 
elapsed  between  the  expansion  of  the  first  flowers  and  of 
the  last,  although  even  the  fanner  were  discoverable  four, 
and  the  latter  eight,  years  previously. 

Here,  then,  we  have  a  mode  of  germination  and  deve- 
lopement  very  different  from  those  of  European  plants,  ll 
is  not,  however,  peculiar  In  palms ;  but  is  found,  at  least  in 
an  analogous  manner,  in  a  grenl  number  of  the  herbs  which 
arenativesofourlatitudes.  O  n  ly  h  at  counlries  produce  other 
trees  with  a  similar  peculiarity  of  DrgauizBtiau.  These  dif- 
ferences hate  given  rise  tn  the  establishment  of  two  great 
divisions  in  the  vegetable  kingdom.  Those  plants  of  which 
me  first  treated  are  called  dicalyledons.  on  account  of  the 
two  lobes  or  cotyledons  of  their  embryo  ;  those  which  have 
lieen  last  under  discussionare  named  monoeolyledona,  their 
embryo  being  proviiled  with  one  cotyledon  only. 

If  it  were  necessary  to  have  recourse  lu  an  exAmination 
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nfiha  seed,  whenever  ilwiiH  necessary  to  ascertaJiiton'hiA 
uf  Iheae  two  great  divisinne  a  given  plant  belonged,  feir 
peTKODB  would  be  found  who  piissesa  either  the  patience  or 
oppoTlunity  required  for  aecertuning  what  is  often  a  ven^ 
minute  puint.  But,  fortunately,  this  division,  which  tr' 
founded  in  nature,  possesses  many  external  chamcter^ 
which  are  quite  as  asailable  as  thuae  of  the  seed.  Before  ' 
eiplainingthem  preclsely,we  will  place  two  common  planll  i 
under  eiaminaliun. 

The  liret  is  the  commoD  onioo.    The  seed  of  this  plant 
like  the  palm,  but  of  much  smaller  dimensions,  consists  oC 
an  elongated  simple  embryo,  placed  in  the  midst  of  albnmeiJ 
Its  extremity,  which  is  protruded  by  germination,  becomaf' 
louf^er.    One  end  becomes  thickened,  and  buries  itself  £■ 
the  soil,  whence  proceeds  the  root;  the  other  end  is  ele- 
vated, and  hears  thn  seed,  like  a  little  cap.     Presenttya 
green  colour  pervades  it,  and  we  can  no  longer  donbt  thai 
it  is  a  genuine  leaf.    A  little  above  the  root  is  s  enuj" 
lateral  slitj  from  thia  a  eecund  leaf  is  prodnced,  a  Ihin 
follows,  and  so  on.    Each  is  enclosed  within  the  other,  ai 
in  the  palm;  and,  like  it,  they  all  direct  their  eflurls  tL 
produce  a  kind  uf  base ;  by  these  means  the  dilatation  «t 
the  root  takes  place ;  and,  the  centre  constantly  forcing  tlifl 
interior  outwards,  a  true  onion  is  at  last  the  consequence,   f 
The  leives,  withering  up  aa  soon  as  they  have  perfonnett   1 
their  functions,  perish,  and  leave  behind  them  nothing  but    I 
their  Seshy  slieatlis,  the  most  exterior  of  which  wither  and    1 
perish  alsoj   the  interior  retain  their  fleshy  and  swollcs     ' 
liabit.    As  soon  Bs  the  period  of  fructification  has  arrived, 
a  simple  leafless  etipea  ia  elevated  from  the  centre  of  the 
root,  and  puts  an  end  to  the  existence  of  the  iiidividoal, 
eicept  when  buds  exist  among  the  leaves  and  give  birth  to 
what  are  called  oBsels. 

The  second  example,  which  is  equally  familiar,  shall  be 
that  of  wheat  The  valuable  seed  which  is  borne  by  thia 
herb  is,  like  that  of  the  onion  and  the  palm,  formed  of 
albumen,  which  is  what  we  know  onder  the  name  of  flour, 
and  of  an  embryo,  which  reposes  at  its  base.  The  latter  i> 
a  little  difierent  in  figure  from  the  two  others;  bnt,  like 
them,  it  gives  rise  to  a  sheath,  out  of  which  in  successim 
scales  and  then  leaves  arisei  At  the  base  of  each  sheMi 
or  leaf,  in  the  inside,  is  found  a  bud,  which  is  speedily  de- 
veloped, and  contributes  to  form  the  tuft  of  herbage,  under 
which  appearance  the  plant  is  seen  in  its  earlier  stages, 

particular  description  is  produced.    Each  leaf  becomes  si 
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parated  from  that  which  is  next  it  b?  a  consideralile  space  ; 
these  spaces  are  hollow,  aod  partitioaed  off  bji  a  particular 
kind  of  division.  This  kind  of  atem  is  called  a  culm.  It  is 
now  obvious  that  there  ia  something  peculiar  in  the  manoer 
of  grotvlh  of  the  monocotyledons,  which  distingaiahes  them 
from  dicotyledons.  The  leaves,  however,  offer  marlis  of  a 
mare  decisive  kind.  We  have  already  seen  that,  in  dico- 
tyledonous plants,  the  nerves  of  the  loaf  resemble  a  sort  of 
network,  hut  in  moDocotyledons  they  have  a  parallel  and 
rectilinear  direction,  passing  without  interruption  from  one 
end  to  the  other;  that  is  to  say,  those  fibres  which  are 
UHurest  the  principal  rim  run  alongside  it  as  far  as  the  lip, 
where  they  are  loal  in  the  margin ;  and  all  the  fibres  affect 
the  same  direction.  Hence  the  almost  constant  elongated 
form  of  their  leaves,  which  are  in  some  sorts  comparable  to 
the  blade  of  a  sword,  being  broadest  at  the  base,  and  termi- 
nating in  a  point.  You  rarely  can  perceive  the  crenatures, 
or  denticnlationa,  or  labea,  which  are  so  commoa  in  the 
leaves  of  dicotyledons. 

The  Sowers  also  olTer  some  aid  in  distinguishing  these 
two  great  classes  from  each  other.  The  nnmber  of  parts, 
which  is  so  variable  in  most  plants,  appears  almost  fixed  in 
monoeolyledons.  Every  organ  of  fructification  is  arranged 
ID  a  ternary  mode,  Eimple  or  double,  or  multiple.  Dico- 
tyledonous plants  are  much  less  cunslant;  nevertheless, 
the  number  live,  simple  or  multiple,  is  more  commonly  pe- 
culiar to  them  than  any  other  nomber.  It  is  eitremely 
difficult  to  assign  a  cause  for  this  peculiarity :  perhaps  it  is 
to  be  sought  in  the  manner  in  which  the  fibres  lirst  proceed 
from  the  parent  embryo. 

Having  thus  examined  the  progreaa  of  developement  in 
the  internal  parts  of  a  plant,  and  considered  them  with  re- 
lation to  their  functions,  we  will  conclude  the  subject  of 
Vefietable  Physiology  by  some  remarks  upoa  their  varia- 
tions. We  have  already  seen,  that  the  conatitnent  parts  of 
plants  are,  cellular  tissue,  woody  fibre,  and  spiral  vesaela. 

The  Cellular  Tiasue  consista  of  fine  and  membranoua 
utricles.  Individually,  they  resemble  oblong  bladders  in- 
flated in  the  middle,  as  in  the  case  of  some  plants  ^  or 
circular  or  besagonal  cells,  as  in  the  case  of  others.  Col- 
lectively, they  have  been  compared  to  an  assemblage  of 
threads  of  contiguous  bladdera  or  Vesicles,  or  to  (he  bubbles 
that  are  found  on  the  surface  of  liquor  in  a  state  offer- 
mentation. 

But  thia  deacription  is  applicable  to  them  only  as  they 
occur  in  herbaceous  plants;  though  in  either  cuae  they  ace 
.•   VOL.  IV,  O  O 
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not  alnaifs  of  the  Eume  figure,  in  all  the  different  parts  of 
the  Bame  plant.  In  the  leaf-Blatk  of  the  artichoke,  tor  ex- 
ample, theiT  tliveraity  of  figure  is  terj  conspicuDus.  pre- 
Benting,  in  their  free  and  uncompressed  stale,  whether  on 
a  horizontal  or  longitudinal  slice,  a  beautiful  Kssemblage  of 
beiagunal  cells  ;  but  in  their  croiided  and  condensed  stair, 
al  thcT  approximate  the  loogitadinal  fibres,  nn  aiuieiiiblitge 
of  tubular  threads,  successively  inSated  and  contract^. 
In  woody  plants  their  diversity  of  figure  is  elill  greater,  as 
must  appear  efident  if  it  is  but  recollected  that  they  con- 
stitute not  nnly  (he  bags  or  bladders  of  the  cellular  integn- 
mcnland  pith,  and  of  the  pnlpof  the  leaf  and  fruit,  but  also 
the  very  fabric  of  the  divergent  layers  themselves;  as- 
suming a  peculiarity  of  aspect,  according  to  the  degree  of 
compression  they  sustain  from  other  parts  ;  or  acciirding  to 
the  degree  of  induration  they  may  haie  undergone,  ascend- 
ing pciigressively,  from  the  succulent  texture  of  the  palp 
and  pith  to  that  of  the  firm  and  perfect  wood. 

Tlie  Blniclure  of  the  utricles  of  the  tree  is  also  said  to  be 
diSerent  trum  that  of  the  utricles  of  the  herb  ;  the  former 
beiog  composed  of  a  single  membrane,  and  the  latter  of  a 
double  membmne.    Senebier  is,  however,  uf  opinion,  that 
they  consist  of  a  double  membrvie  in  both  cases,  though 
not  so  conspicuous  in  the  one  case  as  in  the  other,  owing  to 
the  more  compact  and  condensed  texture   of  the  wood. 
However,  they  are  all  mutually  connected  nith  one  another, 
and  alao  nilh  the  other  vessels  of  the  plant ;  which  double 
union  is  rendered  evident  by  means  of  coloured  injections, 
or  rather  by  means  of  the  absorption  of  coloured  iofustons, 
from  which  the  utricles,  as  viell  as  the  longitudinal  tube*, 
always  receive  a  tinge.    But  in  the  petals,  stamens,  and 
pistils,  they  da  not  seem  to  be  connected  with  tbe  longitu- 
dinal vessels,  as  in  the  other  parts  of  the  plant;  and  per*i 
haps  they  are  also  somewhat  peculiar  in  their  organizatio 
as  may  be  inferred  from  the  folloviing  fact,  namely,  that  t' 
while  Bud  milky  Juice  with  which  they  are  filled  in  ' 
stem  and  branch  of  the  fig  does  not  ascend  above  the 
duncle.     In  the  pith  they  are  generally  larger  tlian  in 
of  the  other  parts  of  tbe  plant;  and  in  plants  from  wh  _ 
part  of  the  trunk  has  been  cut  olT,  it  has  been  remarkB 
that  they  become  altogether  larger  and  more  inflated  thL, 
in  plants  of  the  same  species  that  have  nut  been  so  treate«l( 
which  enlargement  is  perhaps  to  be  accounted  for  f 
superabundance  of  sap  that  now  pervades  them,  ii 
quence  of  the  diminished  bulk  of  the  vegetable.    Seaehiat^ 
speaks  of  other  utricles,  distinct  from  those  oF  the  pat« 
chyma,  by  wh'itK  Xve.  topmi^  tV  ^ulp  or  pith,  hut  witho 
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,    £  anything  explicit  on  Ihe  subject,  and  without  reprC' 
seating  them  aa  dill'erent  in  farm. 

The  tBuody  fibre  is  made  np  of  tubes  of  ttro  Idnds,  which 
have  been  distributed  into  large  tubes  and  small  lubes. 
The  large  tubea  are  distiaipiiBhable  by  the  Baperior  widtli 
of  the  diajneCer  which  the;  present,  on  the  horizontal  section 
of  the  several  parts  of  the  plant. 

In  herbaceous  plants  they  are  represented,  by  M.  Mirbet, 
as  being  always  found  in  Ihe  centre  of  the  longitudinul 
fibres;  while  in  woody  plants,  they  are  often  dispersed  at 
random;  though  thej  urcasionally  form  regular  groups, 
which  are  Sometimes  concentric  circles,  conslitating  the 
principal  muss  of  the  ligneous  layers.  They  are  generally 
to  be  found  in  great  abundance  surrounding  the  medullary 
caual.  They  are  found  also  ia  the  bark,  and  are  capable 
of  being  traced  from  Ibeir  origin  in  the  extreme  fibres  of  Ihe 
root,  to  their  tenniuation  in  the  extreme  summit  of  tbe  plant; 
uniting  in  the  body  of  Ihe  root,  traversing  the  collar,  pene- 
trating and  ascending  the  stem  in  a  parallel  direction,  Be- 
paraling  and  entering  the  branches,  bhds,  and  footstalka ; 
separating  again,  and  distributing  themselves  in  smaller 
bundles,  Eo  as  to  form  the  nerves  and  veins  of  the  leBVGH 
and  petals,  the  slender  fibres  of  the  stamens  and  pistils,  and 
the  firm  and  wood;  fibres  of  the  fruit.  lu  the  lichens,  fuci, 
and  fungi,  no  large  tubes  are  discoverable,  even  with  Ihe 
aid  of  a  microscope ;  though  in  the  transverse  section  of 
most  other  plants  they  are  visible  without  a  microacope. 

The  simple  tubes,  which  are  Ihe  largest  of  all  the  large 
tubes,  are  fonned  of  a  thin  and  entire  membrane,  without 
any  perceptible  description  of  continuity,  and  are  found 
chiefly  in  the  bark,  though  not  confined  to  it,  as  tliey  are  to 
be  met  with  also  both  in  the  alburnum  and  matured  wood, 
as  well  as  in  the  fibres  of  herbaceous  plants.  But  they  are 
particularly  conspicuous  in  the  stem  and  other  pails  of  the 
difTerent  species  of  euphorbia  and  periploca;  and  in  all 
plants,  in  genera],  containing  thick  and  resinous  juices, 
known  by  the  nante  of  the  proper  juices,  to  the  ready  pas- 
sage of  which  their  great  width  of  diameter  is  well  adapted. 
Sometimes  they  are  distinguishable  by  their  colour,  which 
is  that  of  the  juices  contained  in  them,  being  white  :  as  in 
euphorbia;  or  yellow,  as  in  celandine;  or  scarlet,  as  in 
piscidiaerythrina.  In  this  planl  they  are  united  in  bundles, 
but  are  detachable  from  one  anolher  by  means  of  being 
steeped  for  a  few  days  In  spirit  of  turpentine,  when  they 
become  allugelher  cdIoutIcsb  and  transparent,  because  the 
lesinous  mailer  which  they  contained  has  been  dlssulved. 
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Senebier  saja  they  retain  tliair  cylindrical  form  c 
tbeir  detached  stale ;  and  i(  to,  the  membrane  of 
Ibey  are  composed  must  be  very  Btron^.     The  pocous  lubei 
resriDblE  the  simple  tubes   in  their  general  aspect;  '"' 
diRer  rrom  them  in  being  pierced  with  small   holes, 
porea,  nbich  are  often  diBtributed  in  regular  and  parallel 
rnwB.    They  are  found  in  most  abundance  in  wnody  pli 
and  particularly  in  nuad  that  is  Gnn  and  compact,  like 
of  the  uakj  but  tbey  do  Dot,  like  tbe  airaple  tubes,  »ecn 
destined  to  contain  any  oily  or  resinous  juice. 

The  ipiral  venels  are  Gne  transparent  and  threadlike  Bub^ 
Btannes,  occasionaily  interspersed  with  other  tubes  of  tjwi 
plant  i  but  dislinflilished  fruni  them  by  lieing  twisted  froK. 
right  to  left,  or  from  led  to  right,  in  the  form  of  a  cotk^ 
screw.  They  occur  in  most  abundance  in  lierbaceous  plant 
particularly  in  aquatics ;  but  they  are  also  to  be  met  nil 
in  woody  plants,  whether  shrubs  or  trees.  If  tlie  stalk  ■  ^ 
a  plant  of  the  liliaceous  tribe,  or  a  tender  shoot  of  the  elde^ 
is  taken  and  partly  cut  across,  and  then  gently  broken 
twisted  asunder,  the  spiral  lubes  may  be  seen  with  I 
naked  eye,  uncoiled  somewhat,  but  remaining  stil)  entin{ 
even  after  all  the  other  parts  have  given  way ;  and,  if  IW 
interior  portion  of  the  stalk  is  not  very  large,  it  may  be  k^ 
suspended  fur  some  conBider^le  time  merely  by  the  strengil 
of  tbe  tubes,  which  though  now  almost  entirely  uncoileit 
by  means  of  the  weight  they  support,  will,  when  they  finall] 
break,  suddenly  wind  up  at  each  extremity,  and  agili 
resume  Iholr  spiral  form. 

Grew  and  Malpighi,  who  first  discovered  and  described 
them,  represented  them  as  reBembling  in  (heir  appeaninM 
the  trachea,  or  windpipe  of  animals,  and  designated 
by  the  same  term;  an  appellation  t)y  which  tbey  an 
very  generally  knowo.    Du  Hamel  endeavoured  to  ci 
aa  idea  of  (heir  form,  by  comparing  it  to  that  of  a  piece  of 
riband  rolled  round  a  small  cylinder,  and  (ben  tcently  pulled 
off  in  the  direction  of  jls  longitudinal  axis.    The  figure  ol 
the  riband  becomes  thus  loosely  spiral.    This  is  a 
fCood  illustration  of  the  figure  of  (he  Bpirs!  tabca  in  i 
uncoiled  state,  but  it  does  not  represent  them  very  cor- 
rectly as  they  exist  in  (be  plant.    But  the  beB(  illustralioB 
of  this  kind  Ib  perhaps  (hat  of  Dr.  Thoin<ion's.    Take  ■ 
small  cylinder  of  wood,  and  wrap  round  it  a  piece  of  ' 
and  slender  wire,  so  as  that  the  successive  tiaga  may  1 
one  another,  and  then  poll  out  the  cylinder.    The  wir 
il  now  stands.will  represent  the  spiral  lubes  as  they 
jn  the  plant.    And  ifit  is  stretched,  by  pulling  out  tbi 
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eitremitiea,  it  will  repTeseot  them  in  tfaeir  DDcoiled  state 

aim.  But,  alEliDUgh  the  spiral  lubeB  are  to  be  met  with  in 
almost  all  plants,  they  are  not  jet  to  be  met  with  in  all  the 
different  orgaaa  of  the  plaot ;  or,  at  least,  there  are  organs 
in  which  they  occur  but  rarely,  or  in  very  email  numbers. 

They  do  not  seem  to  occur  often  In  the  root ;  or,  at  Inaitt, 
they  are  not  easily  detected  in  it  Grew  and  Malpighi  do 
indeed  represent  them  as  occiiTring  often  in  tlie  root,  the 
former  referring  for  examples  to  the  roots  of  plants  in  gene- 
ral, and  the  latter  to  those  of  the  asparagus,  poplar,  convol- 
vdIub,  elm  tree,  and  reed  ;  "  all  of  which,"  Keith  says,  "  I 
have  eiamined  with  great  care,  withont  being  able  to  dis- 
cover any  spiral  tubes.  Senebier  says  he  found  them  in  the 
root  of  the  balsams  and  thorn-apple ;  in  examining  which  I 
was  equally  unsuccessful  as  in  examining  the  former.  1 
cannot,  however,  doubt  the  accuracy  of  the  observations  of 
the  above  phytologists,  and  can  only  set  down  my  own  want 
of  success  in  discovery  to  the  score  of  some  defect,  either  in 
the  specimens  examined,  or  in  my  mode  of  examination. 
Indeed,  the  only  root  in  which  I  have  ever  found  them, 
after  eiaminiag  a  very  considerable  number,  is  that  of  the 
common  garden  lettuce,  known  by  the  name  of  cos  lettuce. 
Having  taken  the  root  of  a  plant  that  was  juat  putting  out 
its  flowers,  and  stripped  it  of  it!  bark,  I  then  cut  it  partly 
across,  about  the  middle  of  its  length,  and  broke  the  remain- 
der of  it  gently  asunder.  On  examining  the  surface  of  the 
fracture  with  the  microscope,  fragments  of  spiral  tubea 
were  seen  projecling  from  it  near  the  centre.  They  did  not 
aeem  very  tenacious  of  their  spiral  form;  and  when  once 
uncoiled  did  not  readily  resume  i(." 

The  spiral  threads  are  to  be  found  also  in  the  stem  and 
branch,  but  not  in  all  parts  of  them ;  or  at  least  not  in  all 
periods  of  their  growth.  It  seems  very  doubtful  whether 
they  exist  at  all  in  the  biirk.  Daubenlon  pnifeasea,  indeed, 
to  have  seen  them  in  it,  but  do  one  else  ever  has ;  so  that 
we  are,  perhaps,  sufficiently  well  warranted  in  entertaining 
our  donbts.  It  seems  also  very  doubtful  whether  they  exist 
in  that  part  of  the  stem  which  consists  of  matured  wood, 
though  Daubenton  professes  to  have  seen  them  in  the  wood 
of  cedrela;  in  which  case  he  does  not  altogether  stand 
alone ;  as  they  are  represented  both  by  Grew  and  Hedwig, 
as  visible  also  in  the  wood.  But  they  have  not  been  found 
in  the  matured  wood  by  any  other  vegetable  anutomrats. 
Du  Hamel  never  met  with  them  in  any  of  the  woody  parts  of 
woody  plants,  cirept  in  Ibp  young  and  herbaceous'  branches. 
Mirbel  expresses  himself  to  Uie  same  effect.  And  Mr.  Knight, 
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who  hw  exsmliied  the  subject  perhaps  Btill  more  recenllf , 
could  out  detect  Ihem  in  any  of  the  pitnn»Dt!Dt  pttrta  of  sach 
plxnls,  except  in  Ibn  annual  shuot.  Keith's  observaiiuos 
on  thia  subject  have  hud  nearly  a  similar  result.  Amon); 
many  sulyeuta  of  exanitnatinn  he  mentioni  only  the  elder, 
willow,  huwlharn,  cherry,  and  elm  tree.  In  the  threu  former 
he  found  them  only  in  the  annual  ahont,  aituated  ianaedialeiy 
without  thepilh,orralher  imbedded  in  [he  albarnum;  thungh 
in  the  elder  some  of  them  seemed  to  be  imbedded  even  in 
the  pith  itself.  In  the  cherry  he  found  also  a  very  fee, 
Bimilarly  situated,  in  the  branch  of  two  years  old  ;  but  notii: 
in  wood  older  than  that.  And  in  the  elm  tree  he  has  thunghl 
he  had  discorered  Ihem  even  in  the  matured  wood.  Having 
placed  under  the  mircoBcope  a  very  diin  slice,  taken  fiwii 
a  piece  of  the  trunk  of  an  elm  tree,  that  had  been  felled  it 
leoat  ail  or  seven  years,  he  thought  he  was  able  to  trace  the 
remaina  of  the  spiral  tubes.  The  slice  ^as  taken  from  the 
surface  of  a  longitudinal  section  passing  through  the  centre 
of  the  Iruok,  and  clear  of  divergent  layers ;  and  the  tubei 
seemed  to  appear  most  distinct  when  tbe  slice  was  so  placed 
as  to  present  their  longitudinal  dimensions  to  the  light. 
They  seem  lu  resemble  ribands  wrapped  spirally  round  a 
cylindur,  rather  thsii  to  form  separate  vessels,  which  corrt- 
sponds  very  well  to  their  appearance,  even  in  the  succulent 
parlsof  many  plants,  as  described  by  Knight.  Soineof  them 
seemed  even  separate  and  entire.  And  yel,  upon  repealed 
obaervHtion,  he  has  not  been  able  lo  satisfy  himself  entirety 
on  this  point;  but  he  has  staled  the  case  circumstontiaJlj, 
as  being  the  probable  means  of  inducing  some  one  to  lake 
up  the  subject,  who  may  be  more  felicitous  in  his  invegtip- 
lions.  It  cannot  be  said  to  be  a  vain  or  fruitless  inquiryj 
for  as  they  are  known  to  have  existed  at  least  in  the  tender 
shoot,  it  will  follow  that  they  must  ei:ist,  in  one  shape  or 
other,  in  the  matured  wood  also.  And  if  their  spiral  form 
is  there  obliterated,  under  what  other  aspect  do  they  now 
appear?  It  seems  certain,  from  tbe  observations  of  Hedwig, 
that  they  assume  a  dilTereDt  figure  in  different  stages  of  Ihc 
plant's  growth.  In  the  peduncle  of  the  colchicum  auluoh- 
nale,  the  rings  of  the  tubes  are  closer  when  it  begins  In 
appear  above  ground,  than  at  tbe  time  of  flowering,  fnm 
which  he  concludes  that  they  are  at  length  entirely  oblil^ 
rated,  and  the  tubes  converted  into  woody  fibre.  But  sonM- 
timoa  it  is  difficult  to  detect  them,  even  in  the  young  shoot; 
though  they  are  generally  to  be  observed  by  breaking  it  1 
gently  asunder,  and  then  examining  tbe  surface  of  the  frae-'f 
^ture  with  a  microscope.     In  this  case  they  appear  in  ^m^W  I 
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fragmcDls,  pTojectiDK  from  tbe  surfkce,  sod  somewhat  un- 
coiled; but  ir  tbe  about  is  sptil  luagitndiimlly,  a  portion  i<r 
them  vfill  ■umetimeH  be  found  extended  lungiludiaailf  un 
the  surface  of  (be  flgBure  io  an  uncoiled  state. 

In  tbe  atem  and  braacbea  of  berbaceouB  plitats,  tbey  are 
generally  discoverable,  witbout  much  dilliculty,  uccumpany- 
ing  the  ionfcitudinal  fibres,  and  forming  part  nf  tbe  bundles. 
Keith  baa  found  them  in  the  stem  and  branches  of  (be  bur- 
dock, even  in  winter,  when  the  fragments  of  tbe  mature 
plant  had  become  quite  indurated  by  means  of  their  eipoaure 
to  the  weather. 

They  are  also  very  easily  detected  in  the  footstalk,  both 
of  the  leaf  and  Qower,  accompanying,  or  ratber  seeming 
almoEt  entirely  to  compose,  the  bundles  of  longitudinal  fibres. 
Tbia  may  be  well  exemplified  in  the  leaf-stalk  of  the  arti- 
choke, when  young  and  fresh,  in  tlie  fibrea  of  wbich  they 
are  not  only  remarkably  large  and  distinet,  but  also  remark- 
ably beautifnlj  aome  of  tbem  exbibiting  in  their  nal'lrnl 
position  the  appearsacD  of  spiral  coats,  inTesdng  interior 
fibres,  ratber  than  farming  a  distinct  tube,  and  seeming  when 
uncoiled  to  be  themselves  formed  of  a  sort  of  net-like 
membrane. 

They  are  discoverable  also  in  (he  leaf,  though  not  quite 
so  easily  delected  us  in  tbe  leaf-stalk.  But  if  a  leaf  is  taken, 
and  gently  torn  asunder  in  a  transverse  ilirecliou,  fragments 
of  the  spiral  tubea  will  be  seen  projecting  from  tlio  torn 
edges,  and  generally  accompanying  the  nerves. 

They  are  also  to  be  found  both  in  the  calyx  and  corolla, 
but  not  so  generally  as  in  the  leaf,  un  which  account  aome 
botanists  have  decided  rather  loo  hastily  willi  regard  to 
their  nonexistence  in  these  parts  of  the  flower.  Mirbel  says, 
nu  tracbeiB  are  to  b«  found  in  the  calyx  nor  in  the  corolla, 
except  in  (he  claw.  But  Keith  has  found  them  most  un- 
equivocally in  the  calyx  of  scabiosa  arvensis,  likewise  in 
the  expansion  of  the  corolla  of  the  aaiae  plant,  as  also  in 
the  calyx,  both  proper  and  common,  of  dipsacus  sylvestris, 
and  in  the  corolla  of  the  honeysuckle,  in  which  they  appear 
to  be  placed  within  the  nerves,  or  at  least  to  be  closely 
united  to  tbem. 

In  the  othur  parts  ttiey  do  Dot  seem  to  occur  frec|uently, 
or  at  least  it  is  difficult  to  detect  them.  Malpighi  represents 
them,  indeed,  as  occurring  in  the  stamens,  but  Keith  was 
not  fortunate  enough  to  meet  with  (hem  in  the  stamens  of 
any  Bovrer  he  examined.  He  Uioked  for  them  hIsii  in  the 
style  of  many  Howers,  and  found  them  in  (bat  of  the  honey- 
suckle only. 
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According  to  the  observatloliH  of  Grew  and  Malpighi, 
thej  are  lo  be  met  with  buth  in  frnits  and  seeds;  thuiigb 
Hedwig  oayB  they  are  EOt  to  be  Been  in  the  cotyleiions, 
except  during  the  procesB  of  gerntinutjoii,  and  that  only  by 
means  of  their  being  moistened  with  Eume  coloured  infuaini 
But  G-derlner  aaya  the;  are  conspicuona  in  the  thioner  col; 
ledans,  even  before  germination  takes  place ;  and  Reishel 
is  Baid  to  have  detected  tliem  even  in  the  plumelet  HDd 
radicle. 

But,  in  whatever  part  or  the  plant  they  are  found  to  e 
they  are  always  endowed  with  a  eonaiderable  degree  iif 
elasticity,  as  has  been  already  niiticed.  Pnr  thongh  they 
arc  forcibly  extended,  bd  as  wholly  to  undo  the  spires,  they 
will  again  contract,  and  resume  their  former  figure,  whm 
the  extending  cause  ia  withdrawn;  and  if  they  are  em 
atrelched  till  they  break,  the  fragments  w^ill  again  eoil 
themselves  up  as  before.  It  has  been  eaid,  however,  that 
those  of  the  butomus  umbellatuB,  if  once  uncoiled,  will  coi 
tract  again  nu  mure.  But  this  ia  true  only  trhen  they  ai. 
stretched  tu  a  great  length.  Fur  when  they  are  stretched 
gently  and  moderately,  they  will  again  contract,  as 
been  proved  by  experimenl. 

Malpighi,  in  the  course  of  Borne  obBervations  on  the  Bpiral 
tubes  during  the  winter  season,  fancied  he  had  peroeired  k 
sort  of  vermicular  and  spontaneons  movement  in  them.  Bnl 
he  thought  he  saw  Ihia  movement  only  once,  and  as  it  hu 
never  since  been  aecn  by  any  subsequent  observer,  it  appeart 
that  we  must  be  content  to  set  it  down  to  the  score  of  micro- 
scopical deception,  or  to  the  eflect  of  the  abnosphere  upon 
the  tubes  when  exposed  to  its  action. 

We  have  now  run  over  the  differences  of  the  moat 
portant  kind,  by  which  the  functions  of  what  Darwin 
inaptly  called  the  viviparous  system  of  vegetation  are  ejected. 
Let  us  now  proceed  to  consider  the  nature  and  deBtination 
of  the  oviparous  system,  or  of  the  parts  of  reproduction  by 
Heed.  As  the  former  depend  upon  internal  organization,  so 
do  the  latter  upon  external  peculiarities. 

Hitherto  we  have  ECarcely  spoken  of  the  flower ; 
brilliant  ornament  of  plants,  which  attracts  admiration  by 
■he  splendour  of  its  colours,  and  the  delicacy  of  its  texture, 
by  the  delicious  perfume  which  it  exhales,  and  by  the  won- 
derful mechonjim  with  which  it  is  constructed.  Its  base, 
—'-'-'■  "-'-  aB  an  external  envelope,  ia  ordinarily  of  a  greea 
I  is  called  the  calyx.  The  next  envelope,  which 
striking,  as  it  is  in  it  that  the  beauty  uf  the  flower 
ruideS]  is  the  corolla.    Then  succeed  the  stamens,  whkb 
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are  gaoerall;  delicale  threads,  terminated  by  a  dilatation  of 
a  particular  nature;  and  the  pistil  1  urn,  consisting  of  ovarium 
and  allgma,  nliicli  in  time  becomes  the  fruit.  These  parts 
geDerally  exist  all  in  a  single  flower,  which  is  then  termed 
complete  ;  if  a  part  of  the  members  is  abseat,  the  Onwer  is 
termed  incomplete.  Each  organ  is  susceplible  of  an  infinite 
varieCyof  combiDatioDBaodmodilicaCions  io  form,  in  number, 
in  staUoa,  in  proporlion,  or  in  structure,  which  gi«e  rise  to 
the  smaller  divisions  of  vegetables  called  geaera.  These 
will  be  noticed  hereafter.  The  functions  only  of  the  organs 
are  to  occupy  our  Bltentiou  while  treating  of  Vegetable 
Physiology. 

The  most  easy  to  observe  is  the  corolla  ;  which  is  com- 
posed of  one  or  more  pieces  called  petals ;  in  the  former 
state  it  is  monopetalous,  in  the  latter  polypetalous.  The 
petals  are  either  equal  or  unequal  in  (heir  form  or  insertion, 
whence  corollas  are  either  regular  or  irregular. 

The  stamens  appear,  from  their  position,  to  bear  a  direct 
relation  to  the  corolla  i  thus,  in  almost  all  monopetalous 
flowers,  they  originate  from  the  corulla  itself;  but  in  poly- 
petalous flowers  this  more  rarely  happens  ;  then,  however, 
they  raaiiilain  ao  many  relations  with  (he  petals,  being 
alternate  or  opposite  to  Ihem,  and  equal  or  double  ur  mul- 
tiple in  number,  that  it  is  impossible  to  doubt  of  the  strict 
alliance  by  which  they  are  connected.  The  calyi  has  ayel 
more  strict  analogy  with  the  corolla,  the  divisions  of  which 
are  almost  always  equal  iu  number  to  those  of  the  calyx, 
and  alternate  in  insertion,  eapecially  when  the  corolla  arises 
immediately  from  the  calyx.  It  often  happens  that  it  arises 
from  a  particular  place  which  is  called  the  receptacle. 
These  three  parts,  then,  have  a  great  aiialngy  with  each 
other;  so  Ihat  one  dues  not  vary  in  the  number  of  its  divi- 
sions, without  affecting  the  two  others  by  ihe  change.  They 
are  tliemselves,  however,  subordinate  to  the  pistjllum. 

There  is  generally  only  one  pistillum  in  flowers ;  occa- 
sionally two  or  mure;  hut  these  variations  in  number  are 
independent  of  the  other  organs.  The  ovarium  has  then  a 
more  obvious  relation :  it  is  sealed  in  the  centre  of  the 
flower,  at  Ihe  bottom  of  the  calyx,  to  which  it  is  attached 
by  its  base-;  aumelimes  a  cohesion  takes  place  between  the 
aides  of  the  calyi  and  ovarium,  which  latter  then  appears 
to  support  the  flower  like  a  foolstalk.  From  these  two 
modifications  arise  those  two  important  distinctions  among 
plants,  of  ovarium  superius,  or  separate  from  the  calyn, 
and  ovarium  infcrius,  ur  adhering  to  the  ealyi ;  diflerences 
which  are  of  extreme  ituporbtncti  in  characterising  many  of 
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the  most  natuml  uf  tbe.BjrBtematic  cumbiDatfooH  of  m 

botanists. 

]naumeSanerathecoro11adi3appcars,urisiiotdeTelDpedi 
in  uthen  the  calyx  Beeme  to  be  waatxag.  A  diaquisitiaB 
bas  ariatn,  touching  this  fact,  as  to  wliat  name  ought  to  be 
applied  lu  the  envelope  of  a  flower  when  one  envelope  oalj' 
in  present.  Bf  whatever  name  thia  single  envelope  may  it 
called,  it  beam  the  aame  relation  to  the  other  parts  ai 
calyx  and  corolla  when  both  are  present;  it  is  in 
cases  itself  almost  obliterated,  and  iJiere  are  some  flowMl . 
which  cuDSisI  only  of  stamens  without  corolla,  and  whNA 
are  then  called  nuked. 

When  both  ealji  and  corolla  Hiist  together,  or  ■ 
them  only,  another  set  of  organs  occasionally  disappears, 
namely  the  stamens,  and  then  the  pistillum  is  found  olout 
in  the  centre ;  but  in  this  case  it  always  happens  that,  eitM' 
upon  the  same  plant  or  upon  a  diffurent  individual,  Bowei^ 
exist  which  contain  stamens  only,  and  no  pistillum.  Son 
times  both  organs  are  developed  without  covering,  ■ 
separate  from  each  other.  However  these  two  parts  m 
be  separated  from  each  other,  they  always  appear  at  I 
same  period  of  time,  and  no  instance  has  been  found  uf  a 
perfect  plant  in  which  botli  organs  did  oot  coexisL 

II  appears,  therefore,  that  the  stamens  and  the  pistil  in 
the  only  essential  parts  of  a  Sower;  a  fact  which  is  not 
BOrprisingas  far  as  the  pistil  is  concerned,  because  we  haW' 
seen  that  it  contains  the  rudiments  of  the  future  progeiqri 
But  what  manner  of  influence  is  exercised  by  the  atamemt' 
If  we  examine  them,  we  shall  find  that  they  have  a  si  "'  ' 
strncture :  we  shall  see  that  Ihey  consist  of  twu  part. , 
upper  resembling  a  little  bag,  generally  yellow,  and  alwayl. 
divided  into  one  or  two  cells,  which  contain  it  Jiind  of 
der,  and  the  lower  resemblin)^  a  threadlike  stalk  t_  _._ 
furmer.  The  former  is  called  the  anther,  and  the  latter  Iber: 
filomenL  The  powder  which  it  contains,  eianuDed  througki 
B  microscope,  consists  of  granules,  varying  in  size  and  foitf' 
according  to  their  species,  and  sometimes  so  remarkab^ 
that  it  is  often  poBsihIe  to  distinguish  genera  try  the  inspee' 
tion  of  the  granules  only.  Thrown  into  water  they  sweU) 
and  eventually  burst,  emitting  a  peculiar  fluid  which  rest 
bles  vapour.    Tiie  name  given  to  the  granules  is  poUen. 

From  the  combination  of  these  observations,  vre  come 
an  important  discovery ;  we  perceive  that  the  petals,  w 
the  brilliant  tint^  of  every  colour  in  the  rainbow,  aie  in  ful 
the  curtains  of  the  nuptial  bed  nf  Flora,  within  the  proletf 
liun  of  which  thu  mysteries  of  yeneration  are  accompUsheftj 
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We  bave,  thererore,  sexes  in  plants;  these,  imleed,  appear 
almost  indispen sable.  In  most  aninnJs  Ihcy  ure  separated ; 
but  in  vermes  we  see  tliem  confounded,  and  ut  length  dis- 
appear entirely.  The  want  of  the  power  of  motion  in  vege- 
tables renders  their  union  in  one  iDdividual  of  great  import- 
ance. But,  as  if  the  resources  of  nature  ivere  illimitable, 
they  are  in  some  cases  separated  upon  the  same  tree,  or 
upon  different  trees,  and  the  agenc;  of  the  niod  or  of  insects 
is  requisite  to  enable  them  to  accomplish  their  destiny. 

The  relation,  therefore,  of  the  stamens  to  the  pistillum 
gives  rise  to  iome  further  considerations.  When  tliey  are 
united  in  one  flower,  the  Sower  in  that  case  is  called  her- 
maphrodite ;  if  they  are  in  separate  flowers,  it  isdeclinouB; 
it  ia  munoEcioug  when  the  male  and  female  are  present  in 
different  flowers  of  the  same  individual;  dioecious  if  in 
flowers  of  diSereat  individuals.  Some  plants  have  male  and 
female  flowers  mixed  with  such  as  are  hermaphrodites; 
then  they  are  called  polygamous. 

The  pistillum  offers  a  mnltitude  of  most  important  cha- 
racters. Its  ovary  is  terminated  by  one  or  several  styles, 
and  each  of  the  latter  has  one  or  more  stigmata.  Tlie 
ovarium  either  contains  only  one  rudiment  of  a  seed,  called 
an  ovulum,  or  several,  and  is  divided  internally  into  one 
cell  or  many. 

The  fruit,  which  is  the  necessary  consequence  of  the 
ovarium,  is  generally  like  it  in  the  uumher  of  its  parts  ;  the 
occasioaal  abortion  of  some  one  of  the  latter  is  the  only  way 
in  which  the  number  of  parts  is  smaller  in  the  fruit  than  in 
the  ovarium.  The  form,  the  texture,  and  the  volume  uf 
fruit,  give  rise  to  an  infinity  of  differences.  Thus  one  sees, 
on  the  one  hand,  soft  puipy  fruit,  and,  on  the  other  hand, 
nuts,  the  shell  of  which  ia  hard  as  wood  itself.  The  manner 
in  which  the  seeds  are  attached  is  also  subject  to  variation, 
for  they  either  proceed  from  a  central  receptacle,  or  from 
the  paries  of  the  frulL  The  point  from  which  they  proceed 
is,  in  all  cases,  called  the  placenta.  This  organ  is  of  great 
importance ;  for  it  is  not  only  the  medium  through  which 
the  fecundating  effiuvia  of  the  pollen  Is  communicated  to 
the  ovula.  but  ajso  through  which  the  Juices  are  elaborated. 
which  are  required  for  the  development  of  the  embryo.  It 
may  be  compared  to  the  placenta  of  animals. 

The  position  of  the  embryo,  with  relation  to  the  fruit,  is 
also  a  point  of  importance.  Thus  the  ails  of  the  seed  may 
be  parallel  with  the  axis  of  the  fruit,  and  Bsed  by  the  basis, 
which  is  the  most  natural  position  ;  then  the  seed  is  called 
erect.    It  may  become  horiKonlal ;  or,  being  affixed  to  the 
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siiminil  of  Ihe  cell,  it  may  bccume  inverted ;  it  ii  in  Qie  Uttm. 
case  said  tu  be  peaduloui.  For  various  modiScations  i '  ' 
poailiun  uf  the  aeed,  see  Sged,  under  Pure  Botany. 

Kxch  seed  ma;  be  considered  as  an  ioBulated  individa(l;.< 
fur  aalure  haH  prepared  Ihem  for  separation  from  their 
parent  witbout  JDcoriTeiiience.  Their  interior  consists  of  ■- 
substance  of  various  degrees  of  texture,  which  is  called  tke 
albumen,  and  of  the  fleshy  body  already  mentioned  as  tie 
seminal  embryo.  The  albumen  may  be  absent,  the  emtaiyr- 
must  be  present.  The  coat  of  the  seed  consists  of  two  lajeit 
Ihe  interior  of  which  is  mueh  more  metubranous  than  cit 
exterior, 

Bui  now  arisas  a  problem  in  vegetation  which  it 
important  lo  resolve.  Whenae  is  the  origin  of  the  I 
Linnceua  has  olTered  an  eiplauation,  which  he  considenf 
capable  of  meeting  every  diOiculty,  and  which  he  borroweil 
from  Cxsalpinus.  According  tu  these  two  authorG,  lh». 
flower  is  only  a  manifestation  of  the  interior  of  a  pIniL 
The  epidermis  and  coticle  give  rise  Id  the  calyx,  the  fibre 
to  the  rorulla,  the  woody  fibre  to  the  stamen,  and  the  piA' 
to  the  pistillum.  This  last  part  is  the  most  essential,  aad 
Ihe  centre  of  vegetation  ;  (he  others  are  only  ncceaaory. 

Bnt  this  ingenious  notion  will  not  bear  a  strict  scmtiBy. 
The  nature  of  the  pith  is  now  better  understood;  and.  Jnatew 
of  being  acreating  organ, itia  itself,  in  fact,a  body  fn  a  ' 

of  dieorganiiuttion.   A  single  fact  has  overthrown  tlie  v _ 

theory :  this  is  the  more  intimate  knowledge  of  the  iDlerii^ 
of  palms,  and  other  mouocotyledonous  trees,  Accordingtfi 
llie  arrangement  of  their  interior,  and  the  mixture  of  tf"" 
pith  and  woody  fibre,  it  would  happen,  if  LinnsuH's  theot 
were  true,  that  the  flowers  of  the  palm  would  have  quS 
another  arrangement  from  that  of  other  plants,  and  that  tl 
parts  would  neither  he  arranF^ed  round  a  centre,  nor  1 
placed  in  the  same  relation  to  each  other. 

It  appears  eerlain  that,  notwithstanding  the  striking  ^ 
ferenees  which  all  parts  of  a  flower  exhibit,  they  have  d 
Ihe  same  origin ;  which  is  indicated  by  Ihe  propensity 
all  have,  under  certain  circumstances, of  changing  info 
other  from  circumference  lo  centre,  or  of  reverting  It 
common  appearance ;  which  is  that  of  the  leaf. 

It  may  thence  be  concluded  that  a  flower  is  a  leaf-bud  ii 
a  particular  state  of  alteration ;  that  the  calycine  lobes,  IT ' 
petals,  the  stamens,  the  pistillum,  are  all  leaves  in'i 
altered  form,  and  that  they  have  all  a  tendency,  which  "t,^— 
now  and  then  manifest  itself,  of  assuming  their  primllifl 
habit  and  slruclure. 
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Tlie  piatillnni,  wlijcli  is  the  letmiTiating  point  of  the  line 
of  vegetHlion,  is  now  ascErUined  la  tie,  not,  Hs  wm  fiirmerly 
su[ipused,  an  auamaJaus  organ,  ivbiuli  was  refeFrible  to 
none  of  liie  Biinpie  types  upon  whicli  tha  other  part*  of 
fruclificatioii  are  modelled,  but  a  leaf  or  leaves  also  in  a 
titate  of  greater  affinity  to  their  type  than  any  other  organ. 
Tlie  style  ia  an  alleration  of  the  middle  nerve,  the  stigma  a 
secreting  surface  proceeding  from  the  tip  of  tlie  eanie  part, 
the  Bidea  of  the  ovarium  the  two  halves  of  the  leaf,  and  Uie 
ptacenta  the  edges  of  (he  leaf.  Thii  is  tolerftbly  obvious  in 
a  strictly  simple  unilocular  ovarium,  such  as  one  segment 
of  a  PieODy  fruit.  Bui  in  a  many-celled  pistil  it  is  not  su 
upparenl.  Mr.  Robert  Brovin,  however,  has  demonBtrated 
that  all  mnltilocnlar  compouud  ovaria  are  merely  an  aggre- 
gation of  a  number  of  simple  ovaria  round  a  common  aiin  ; 
Ibat  the  cells  are  oceasioned  by  the  interposition  and  rohe- 
sion  of  the  sides  of  simple  ovariu,  which  in  that  utate  are 
called  dissepiments. 

Besides  the  plants  which  ate  furnished  with  a  flower, 
there  are  others  in  which  no  apparent  flowers  exist,  which 
are  constructed  differently  from  either  monocotyledonous  nr 
dicotyledonous  plaots,  and  whose  melhuds  of  reproduction 
are  quite  of  another  nature.  These  plants  are  called  cryp- 
h>gamou9,  and  consist  of  Chim,  mosses,  hepatics,  lichens, 
algB^,  and  fungi.  They  are  all  supposed  to  be  destitute  of 
cotyledons,  whence  they  ate  also  named  acotyledonous. 

in  ferns,  which  are  by  some  authors  referred  to  monoco- 
tyledons, the  mode  of  grow^tU  resembles  in  aume  measure 
such  plants.  The  grain  from  which  they  are  reproduced, 
and  which  is  called  a  sporule,  in  germination  dilates  into  a 
very  small  leaf  of  a  particular  kind,  which  successively 
gives  rise  to  others,  which  finally  acquire  the  alature  and 
the  form  of  adult  leaves,  A  species  of  trnnk  or  stipes, 
■imilar  to  that  of  the  palm,  creeps  along  the  surface  of  the 
earth,  or  elevates  itself  above  it.  Its  internal  structure 
separates  it  as  far  from  monocotyledons  as  from  dicotyledons. 
It  has,  howerer,  at  the  Grst  sight,  the  greatest  resemblance 
to  the  former ;  a  section  of  it  offers,  as  in  monocotyledons, 
certain  scattered  points,  among  a  mass  of  parenchyma. 
These  points,  which  vary  in  almost  every  different  species, 
are  a  section  of  a  peculiar  substance,  which  is  divided  at 
the  base,  and  united  at  the  summit,  and  which  may  be  com- 
pared in  teiture  to  the  liber  of  dicotyledons.  It  is  surrounded 
by  a  fur,  which  is  more  or  less  apparent,  and  more  or  less 
deeply  coloured,  and  which  seems  analogous  (o  the.  woody 
texture,  especially  bb  iu  arborescent  ferns  it  is  it  which 
VOL.  IV.  P  P 
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fiirms  the  solid  substance.  Botli  these  subelances  arr  tlU- 
tributeJ  Bniung  llie  nerves  of  the  leuves,  ^liicb  are  simplr. 
raniifieil,  or  verticillftled,  aocording  to  the  species.  In  the 
opinion  of  b  calebrated  modern  phjsiolugist,  a  fern  xaay  he 
considered  as  a  plant  turned  inside  out 

The  remaining  classes  of  cryptogamis  consist  enlireli 
of  cellular  tissue,  amassed  in  diStJreDt  pniportions,  and 
under  various  forms.  They  are  destitute  of  woody  vesseU 
iir  of  trachea;,  and  bate  do  distinction  t>etiveeii  bark,  wood, 
and  epiderrois  j  they  may  perbaps  be  considered  lo  cunsisl 
wiiolly  of  the  latter  aad  fonner  confounded. 

PURE  BOT.\NY. 

We  have  thus  considered  botany  with  respect  to  its  sna- 
logies  and  its  physiology.  Tt  now  remaina  for  us  to  eiplsic 
its  practical  details,  as  applied  la  what  is  called  Svstshatic 
BoTANV,  or  the  science  of  arranging  the  natnral  objects  of 

The  materials  of  this  branch  of  the  science  are  the  modiS- 
cutions  of  parts ;  from  a  just  application  of  these  material) 
result  classilications.   We  shall  Hrat  attend  to  modifications. 

All  perfect  plants  consist,  as  has  been  already  seen,  of 
the  following  organs.  1.  The  Root  ;  2.  the  Stem  ;  S.  the 
Foliage;  1.  the  Inflorescence j  5.  the  Floweh;  G.  tha 
Fruit.  Each  of  these  organs  must  be  considered  sepa- 
rately. But,  before  cntoring  upon  an  explanatinn  of  tbt 
peculiarities  of  each  of  them,  it  will  be  proper  to  notice  tht 
terms  nsed  in  speaking  of  their  size,  surface,  and  colour) 
these  terms  being  applicable  lo  each  of  the  aix  parts  Id" 
whicii  a  plant  is  divisible. 

They  are  eleven  terms  which  are  employed  to  designslt 
Ibe  size  or  measurement  of  b  plant  or  its  parts,  via. : 

1.  A  hair  breadth  (capillus),  the  measure  of  a  bair,  o 
twelfth  part  of  a  line.— 2.  A  line  (linen),  the  length  of  ths 
white  crescent  at  the  root  of  the  nail  of  the  middle  finger,  , 
or  the  twelfth  part  of  an  inch.— S,  A  nail  length  (unguis),  , 
the  length  of  the  nail  of  the  middle  finger,  ur  half  an  inch. 
—4.  An  inch  (pollei,  uncia),  the  length  of  the  first  joiatof 
Ibe  thumb,  the  twelfth  part  of  a  foot — 5.  A  hand  breadlk 
(palmus),  tlie  breadth  of  tha  four  fing;ers  of  the  hand,  of 
three  inches. — 6.  A  span  (dodrans),  us  far  as  one  can  spa* 
with  the  thumb  and  the  little  finger,  or  nine  inches, — J.  A' 
small  span  (spithama),  as  far  as  one  can  span  with  tb*  ' 
Ihumh  and  fore  finger,  or  seyeo  inches.^S,  A  foot  (pe*^ 
the  length  from  the  elbow  to  the  wrist,  or  twelve  inches.— ' 
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0.  A  cubic  (cubitus),  from  Uie  elbow  to  the  point  of  the 
middle  linger,  or  seveatecu  incbes.  — 10.  An  ell  {ulna, 
bmchiuni),  the  lenRth  of  the  whole  ann,  or  four-and-twanty 
inches. — II.  A  fHthom  or  toise  (orgya),  the  length  of  Ibe 
anu9  stretched  out  from  the  tip  of  one  middle  finger  to  that 
of  the  other,  or  lii  feet. 

For  these  the  following  have  been  snbstitnted  by  some 
French  botanists:— 

The  millimetre  =  ^^  of  a  line.— The  centimfitre  =  4 
lines  jiS^.— The  decimetre  =  3  inches  8  lines  ^.— The 
Di^tre  z=  3  feet  It  lines  {^ 

The  surface  of  plants  is  of  great  importance  in  disKn- 
guishing  the  species  and  varieties,  but  it  is  not  of  VHlue  in 
generic  discriminution.  The  lennB  which  follow  are,  or 
ongbt  to  be,  used  precisely  in  the  sense  here  ascribed  lu 
them  i  they  are  extremely  well  defined  by  Willdenow,  who 
limits  them  thus;— 

I.  Shining  (nitidus),  when  the  surface  is  so  smooth  that 
it  reflects  the  rays  of  light,  and  has  a  shinini;  or  glancing 
appearance,  as  in  the  leaves  of  the  holly.  Ilex  uquifolium. — 
8.  Dull  (Dpacus),when  the  surface  does  ant  reflect  the  rays, 
and  is  entirely  void  uf  lustre. — 3.  Even  (Isevis),  without 
■trj»,  furrows,  or  raised  dots.  It  is  the  opposite  of  Nos.  6, 
7,  23,  24,  as,  28,  and  20.-4.  Sniaolh  (glaber),  when  there 
are  nu  visible  hairs,  bristles,  or  thorns.  It  is  the  opposite 
of  Nos.  B,  8S,  26,  and  37.— S.  Doited  (punetatna),  when 
small  fine  dots  are  perceived  by  the  eye  but  not  by  the 
touch.  Thymus  vulgaris. — 0.  Scatrroia  (acaber),  when  small 
raised  dots  are  felt  but  not  seen;  as  in  Carex.  acuta.- T. 
Reugk  (asper),  when  these  duta  are  both  felt  and  seen. 
Pulmonaria  ofltcinulis. — 8.  Hispid  (hiepidus),  beset  with 
»e_ry  short  stiff  hairs.  Myosotia  arreoaifl.  —  9.  Hiriute 
(hirtns),  when  the  hairs  are  moderately  long,  but  very  atilf. 
Echium  Tulgare. —  10.  Hairy  (pilosus^,  beset  with  long 
■ingle  hairs,  somewhat  bunt,  Hieraciiun  pilosella. — It. 
FiUtiiu  (villosus),  when  the  hairs  are  long,  soft,  and  white. 
Stachys  Oermanica. — 12,  pB6f«oi({pnbB8cen3;^  overgrown 
with  short  fine  white  hairs.  Oenothera  molissima. — 13. 
SUIcg  (sericus),  when  the  surface  is  white  and  shining,  by 
means  of  thick  and  almost  invisible  hairs.  I'otenlilla  anse- 
rina.— 14.  Waolt)  (lanatus),  when  the  surface  is  beset  with 
long  thick  white  hairs,  easily  distinguished.  Stachys  la. 
nala. — 15.  Tmnenloae  (lomenlosus),  when  fine  hiiiis  are  so 
matted  togi-ther  that  the  particular  hairs  cannot  be  distin- 
guished. In  this  case  the  surface  gunerully  appears  white, 
as  in  VerbasGomi  or  of  a  nut  colour,  as  in  Ledum.— Ifi. 
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Bearded  (burbatus),  when  the  hairs  are  in  tufts,  Hesem- 
bryanthemiiin  barbatum.  —  IT.  Sfrigosi  (slrigosos),  wbi^n 
the  surface  is  armed  with  small,  clnae-lying  bristles,  which 
are  thiclieat  below.  Lithospermum  ofBcinale. — 16.  Sting- 
ing (ureas),  when  a  painful  burning  sensation  la  caused  hy 
KDiall  hairs.  Urtica.  Such  hairs  are  called  etimuli.^lS.- 
Fringed,  (ciliatus),  when  on  the  margin  of  a  leaf,  or  the  Sur- 
face of  a  stalk,  (here  is  a  row  of  haiis  of  equal  length. — 
20.  Warty  (papillosus),  wtieu  small  fleshy  warts  appear. 
Aloe  margarilliera. — ai.  Pustidar  (papulusus),  when  then 
are  small  hollow  bladden.  Mesembryauthcmum  hispidum. 
—28.  MnrieaUd  (muricatus),  armeil  with  sdibII  short  hcrta- 
ceous  epiaes.  Aspenlgo  procumbent — 33.  SciUy  (lepido- 
tus),  when  the  surface  is  covered  with  small  scales  closely 
placed,  by  which  means  the  colour  is  changed,  as  in  Elxag- 
Bna  uDi^stifolia.— 24.  Madj/  (fariaosns),  when  the  surlace 
is  thicklj'  covered  with  a  white  powiter,  as  in  Primala 
farinoaa.^25.  Hoary  (prninosas),  when  the  surface  is 
strewed  with  very  fine  white  dust,  like  the  fruit  of  some 
plums.  Prunus  domestica.  —  S5.  GlHfiNoiu  (glutinosus), 
when  the  surface  is  covered  with  an  adhesive  matter,  which 
is  aolnble  in  water.  Primula  glutinosa.— 27.  Viscid  (viBd- 
dus),  when  the  surface  is  covered  with  a  viscid  juice,  which 
is  resinous  or  greasy.  Cerastium  viscosum. — 28.  Striatfi 
(striatus),  when  the  surface  is  finely  streaked.  Aira  oes- 
pitosa. — 20.  furrowed  (snlcatus),  when  the  streaks  fonr 
small  furrows.    Umbellie. 

The  fallowing  are  the  principal  colours,  which  are  dis- 
tinguished  by  name :  thia  part  of  the  subject  is  eKtrEmelf 
imperfect;  and  perhaps  from  its  nature  will  always,  like 
all  distinctiuna  depending  upon  so  uncertain  a  power  u 
that  of  discrimiaating  between  the  delicate  gradatiuns  of 
so  unmanageable  an  agent  as  of  light,  remain  in  an  imper- 
fect slate.  The  Latin  names  are  necessarily  employed 
from  the  %vaDt  of  equivalent  expreasiuns  in  the  English 
languaice. 

1.  CynnMu;  darkblue.like  Prussian  blue- — 2.  CcrrMlnu; 
sky  blue,  tike  the  flowers  of  Veronica  Chamtedrya. — S. 
Azurm;  nearly  the  same  aa  No,  2,  but  bright  like  ultra- 
marine.— 4.  Vasiia;  pale  blue,  verging  towards  gray.— 
fi.  Atrovireia;  dark  green,  bordering  upon  dark  blue. — 
6.  Mn^ao/ta;  light  bluish  green,  like  verdigris. — 7.  Piw- 
aijua  ;  saturate  virens,  amaragdinus ;  grass  green,  withMt 
any  tinge  of  yellow  or  blue.— a.  IToHMJtrai* ;  fp-een,  bW' 
dering  upon  yellow. — 9.  Glttoev;  green,  bordering  n]  ' 
{[ray, — ID.  Attreia;   golden  yellow,  without  any  fon 
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mixture. — II.  Oehractiu;  yelluw,  vtth  a  slight  tiogo  of 
brown.— 12.  Paltidi  fiareiu  ;  pale  or  wbiliBh  jellow.— IB. 
Sidpkurats;  bright  jellaw,  like  the  flowers  of  the  Hiemcium 
PiloBellH. — 14.  Viuainia;  jellow,  with  a  alight  tinge  of 
red. — 15.  FCTTUgiMf  ou*  ;  brown,  verging  towarde  yellow. — 
10.  BniHHeaa;  the  darkest  pure  brown.— IT.  Fuacut;  brown, 
running  into  gray.— 18.  Badiua;  Bepatiau ;  chestnut  or 
lirer  brawn,  bordering  on  dark  red.  — 19.  Avrantiacia ; 
orange,  or  a  mixture  of  yellow  and  red. — 30.  Miniatua.  or 
Cianabariaun ;  deep  red,  like  red  lead. — 21.  Lateritiui  i 
brick  colour,  like  the  former,  but  duller,  and  verging  to- 
wards yellow. — 22.  Corcninu,  or  Plueniceua  ;  cinnabar  co- 
lour, wilhaslighltingeof  blue.— 2S.  Cameua;  fleah colour, 
something  between  white  and  red. — 24.  Crocms;  saflrun 
cotoar,  dark  orange. — 2S.  Panicau ;  fine  bright  red,  like 
carmine. — 26.  Sin^tiiiieiu,ot  jiHrpurnu ;  pure  red,  but  duller 
than  the  foregoing — 27.  Riueui ;  rose  colour,  a  pale  blood 
red.— 28.  AtrBparpureia ;  very  dark  red,  almost  approach- 
ing to  black. — 20.  fioiocfiu;  violet  colour,  a  mixture  of 
blue  and  red, — 30.  LUacimis;  lilac,  the  former  colour  ;  but 
duller,and  verging  towards  red.— 31.  Aler;  the  purest  and 
deepest  black. — 32.  Nigrr  ;  black,  with  a  tinge  of  gray. — 
3S.  Cinereut;  asli  colour,  blackish  gray. — 34.  GrUeiu; 
lively  lightgray.— 36.  Canui;  hoary,  with  more  white  than 
gray. — 30.  Lividta  ;  dark  gray,  running  into  violet. — 37. 
Lacleui,  or  Camiidus;  shining  white — 39.  Albua;  dull 
while. — 30.  Albidua ;  dirty  dull  white.  —  40.  HgaUnia  ; 
transparent,  like  purs  glass. 

The  Root  is  divided  by  botanists  into  four  principal  forms, 
viz.  the  Rhisima,  or  Rootstock,  by  which  is  meant  the  thick 
Beshy  part  of  the  biennial  or  perennial  root ;  the  Fibre,  or 
those  parts  of  the  root  which  have  the  appearance  of  threads; 
the  Tuber,  which  is  a.  solid  fleshy  root,  furnished  with  buds 
on  its  surface,  and  being  in  fact  a  thickened  sabterra-neous 
stcnii  and  the  Butb,  which  consists  only  of  flealiy  imbri- 
cated scales,  as  in  tlie  onion.  Each  of  these  ia  subject  to 
&  great  variety  of  appearances. 

I.  The  Rhizoma  u, 
1.  Woody  (lignosum),  composed  of  a  woody  substance 
and  numerous  woody  fibres;  such  as  that  of  trees  and 
shrubs. — 2.  Fleihy  (carnosum),  consisting  of  a  fleshy  sub- 
Btance  more  or  less  firm;  as  Daucus  Caiuta,  Pastinaca 
Sativa.— 3.  UalloiB  (cavum),  that  is  always  hollow  in  the 
middle,  as  Fumaria  Itulbosa.— 4.  FnrHlhBed  (loculosum), 
an  oblong  root,  internally  furnished  with  separated  caiitie* ; 
Pp2 
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as  Cicuta  VirosB.— 6.  Entire  (inlegr"™).  never  nattirallj 
inlcruBllj  holltiw,  and  thus  tbe  uppoaite  of  the  two  list 
mentioDtd.  —  0.  Cyimdrical  (cjlindraceiim},  that  contes 
neareBt  to  a  cjlipdrioal  Hffure,  aad  is  Ihick  f  as  DiclamnDa 
albus.— 7.  iSpindte-nAopni  (fusiforme),  cylindrical  above,  and 
tapering  to  a  point  as  it  dpsceods ;  as  in  Dancus  cBrota, 
Haslinaca  Bativa. — 6.  Bitlen  (prsmorguin),  wbere  the  pria- 
cipal  rout  BeeniB  aB  if  it  were  bitten  oS^  aB  Scabioaa  Enccin, 
Fluntagu  nnjor. — ^D.  Womtike  (rennicutariB),  tbicic  and 
ainioat  cylindrirnl,  bul  bent  in  difi'erent  places ;  Pdljrgonun 
Bislurta.~10.  TurMip-si(ipcd(niipiforme),liellyingoulabo*e, 
but  below  ending  in  a  long  taper  point,  Braasica  Napa. — 
11.  RomidUh  (aabrotundum,  or  globoBum),  Ibat  is  almost 
fpberical,  sa  Raphanus  saCivua,  Bunium  BulbocastBDOoi. — 
la.  Flat  (placentifonne),  a  thick  ronnd  root,  which  aboTS 
and  below  is  compiesBed,  bo  that  it  almost  reaembles  ■ 
plate;  Cyclamen. — 13.  Jointtd  (genicalatam),  dirided  inlD 
members,  from  which  the  loot-fibreB  proceed;  Oratialft 
officinalis. — 14.  Scaly  (sqaamosum),  covered  with  more  or 
fewer  Besby  scales ;  Lathrara  squBmaria. — 16.  Toothtd  (deth 
tatus),  a  Seahy  branched  ronl,  having  teetblike  prolongs 
tiona  ;  CorollorhiKa  innata. — 16.  Ti(/l!i?(f(conimoauni),  having 
as  it  were  tufts  of  hair  at  its  poiats,  which  are  the  trag- 
Rients  of  the  petioles,  divided  like  fibres  i  £tbusaMeam,— 
17.  Many  headed  (multiceps),  divided  at  lop  into  DUinerw)* 
branches,  from  which  new  shouts  spring;  as  Astragalui^ 
Geranium  roacrorhlzon. — IB,  Simpk  (simplex),  having  m 
branches.— 19.  Bi'iTncAiii^(ramosum),dividing  into  branches, 
pa  all  traeB,  ahrubs,  and  many  planta.^ — W.  Perpendkidv 
(perpendicularia),  ^ing  straight  down  into  the  earth;  Cap- 
sella  bursa  poStoris.'-SL.  Horiianiat  (horizonlale).  Tunning 
horizontally  nnder  ground  into  the  earth,  but  obliquely,  is 
^tbusa  meum. — 22.  Oblique  (obliqunm),  going  neither  per- 
pendicularly nor  horiEontally  into  tiie  earth,  but  obliquely ; 
as  Xthusa  roeum.—  23.  Creeiang  (repens),  lying  horiaootally 
under  the  earth,  and  eiLtending  itself  in  that  direction  ^ 
means  ofside-branches;  as Rumsx  Acetosella. — 24.  RiHgti 
(annulatum),  furnished  on  its  upper  surface  with  alter- 
nately raised  and  depressed  bands. — 25.  Knobbed  (tubercu- 
latum), furnished  on  ita  upper  surface  with  protuberances; 
as  j^thasa  meum,  Bunium  hulbocastanum.^ — 26.  Seami 
(cicatrisatom),  which,  upon  the  perishing  of  the  stem,  hu 
depressions  or  chinhs  on  its  upper  surface ;  as  Polypodiua 
vuigare,— 27.  Cha_gy  (paleaceum),  covered  with  membra 
naceciuB  scales;  as  many'of  the  filices. — 28.  Earn  (l*»e)tj 
pukrhed  on  its  surface  neillier  with  elevations  nor  deprotf 
^OiU. 
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2.  The  Fibre  is, 
'2S.  Threml/ilce  (GlirormlB),  consisting  uf  a  siogle  iibre. — 
ZO.  Fibroia  (flbruga),  conBistiog  of  many  fibrous  roots ;  as 
-Pub  oniiua. — 31.  Hairlihe  (capillaria),  consisting  of  nunie- 
rous  very  fine  fibres;  as  Scirpua  Hcicularia. — 33.  VelnetliJce 
^velutina),  composed  of  very  tender  and  hardty  visible 
abres;  aa  in  the  Mnsci  frondosi. — 33.  Cl^  (fissa),  very 
short,  and  ut  the  point  dividing  into  two  or  thj;ee  [M>ints  ^ 
Peltidea  canlna. 

a.  The  Tuber  is, 
34.  Knolibed  (granu latum),  the  koobe  formed  like  small 
grains  of  corn ;  aa  Saiifraga  grunulata. — 35.  TestkjJatal 
(testitulatum),  when  two,  rarely  three,  longish  depressed 
knobs  haog  from  the  point  from  which  a  shoot  rises;  as  in 
Orchis. — 36.  PalmiUed  (palmatom),  when  two,  rarely  three, 
longish  depressed  knobs,  which  are  divided  at  the  point, 
hang  logetfcer ;  aB  in  the  last.  Orchil — 37.  Fingered  (digi- 
tatum),  when  a  single  fleshy  knob  is  compresaed  and 
divided  at  tbe  point  lihe  Angers ;  Sioseorea  altemifolia. 
—36.  Bimdied  (fasciculatum),  vrben  many  cylindrical  or 
longish  roots  hang  together  from  the  point,  so  as  to  re- 
Bonible  a  bundle ;  Ranunculus  Ficaria,  Epipactis  Nidus 
svis. — 39.  Globuiated  (conglobatuni),  vrben  several  round 
knobs  sit  upon  one  another;  as  Hclianthus  tuberosus. — 
40.  Depending  (pendulum),  when  severaJ.  knobs  hang  to- 
gether from  fibrous  roots;  as  Solanum  tuberosniu,  Spirsa 
Filipendula.  —  41.  Articidated  (articu latum),  when  one 
knob  grows  oat  of  another,  so  that  the  whole  seems  to 
consist  of  connected  members. — 13.  Necldacelike  (monili. 
fonue),  when  many  knobs  hang  together  by  a  fibrous  root, 
Jn  rows  as  if  they  were  strung  on ;  as  Pelargonium  trisle. 

4.  Tilt  Bulb  it. 


bouse  1  as  Lilium  bulbiferum. — 14.  Cvaled  (tunicatus),w1ien 
the  bulb  is  composed  of  concentric  layers  ;  as  in  Allium. — 
is.  Netlike  (reticnlatus),  when  the  bulb  is  entirely  cum- 
poecd  of  reticulated  membranes;  as  AUiam  Victorialis. — 
46.  Hay  netlike  (semireticulatus),  when  the  bulb  consists 
of  a  firm  mass,  but  the  outer  membrane  is  netlike;  as 
Gladiolus  communis.— 4T.  Solid  (solidus)  when  the  bulk 
cunsiata  of  a  firm  sobetance  throughout;  as  Cotchicuni 
HUtiiDinale.  —  48.  NciHing  [nidulans),  when  smiill  bulbs 
appear  under  the  external  membrune,  and  the  bulb  suetu& 
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to  be  entirely  compused  of  them  j  bb  Id  Ornithog 
thiiceum. — 19.  Ageregated  (compoBihiB,  uggreeatus),  wicn 
several  bnltu  staad  cIciBe  together,  haviug  a  coonectiun  at 
the  buae.— 50.  7W-/oJd  (geminBtus),  when  two  bitlbs  arc 
conDBcted  by  their  base ;  bb  Fritillaria  pjrenuica,  Eiytbru- 
□ium  dena  canis. — SI.  Dovhled  (duplicatus),  when  one  bulb 
Btauds  ubove  another,  and  grows  outof  ilj  as  Allium  sphx- 
rotepbalon.— 52.  Sapfortcd  (fluffullua),  when  the  body  rf 
the  root  Bland»  dt  a  diBtance,  equalling  it  in  eize,  and  diK- 
tincUy  aeparaled  from  it;  as  Iiia  pnnicea,  erecta. — St. 
Single  (aolitarius),  when  neither  from  the  side  nor  from  Ihs 
base  proceeds  another  bulb.— S4.  CeTttrat  (centralii),  nhei 
the  Bhuut  proceeds  from  the  middle,  as  Galanthus  oivalk— 
55.  Lateral  (lateralis),  when  the  sbout  ieauea  from  Ike  side; 
ua  in  I\  ia  virgata. 

Besides  the  above  there  are  b  few  rants  which  being  rs; 
Terrible  tu  none  oC  Ihe  foregoing,  are  called  nolhonB,  or 

56.  Divided  (divisa),  that  branches  out  above  Btoncs  of 
other  bodies,  but  does  not  penetrate  into  the  earth;  as 
FucuB  digitatua,— 67,  Bgaiialihe  (byaaacea),  that  is  divided 
like  wool,  and  haB  the  appearance  of  a  filanientary  byssns; 
B^  many  species  of  Agaricus. — 5S.  WaTly  (^pHpilluBa)  can- 
slating  of  short  wartlike  bidbII  dots,  hy  whi6h  the  plant 
atlachea  itself  to  wood  or  stones  ;  us  Lichen. — SO.  iSAuU- 
tike  (acnliformis),  when  the  base  of  the  aacending  a 
spreads  itself  into  a  thin  surface,  by  which  the  plant  it 
attached  to  wood  or  Btonea;  as  Usnea  Horida,  CeramiuB 
lilum. — 60.  Fading  (evanescens),  when  the  descendini;  slen 
penetrates  into  wood  and  therein  gradually  disappears; 
Viscum  album. 

The  Stem  ia  the  prolongation  of  the  plant  above  the  bc 
or  above  the  part  which  serves  for  ita  support.    It  is  sub- 
ject to  great  diversity  of  forms,  Bnd  the  numl 
used  to  distinguish  their  varieties  are  nnmurou 

The  Stock  (cormus)  is  (hat  pari  of  the  plant  which  servci 
fut  the  support  of  the  whole,  and  bears  the  infloreBceace,tlM) 
leaves,  the  frond,  the  flowera,  and  fruit,  from  it  are  evoiveA 
in  most  cases  all  these  parts.  The  following  kinds  havVi 
been  distinguished:  viz.  tlie  stem  (caudex),  the  trunl;. 
(truncns),  the  atalk  (caulia),  the  alraw  /culmus),  the  scapt, 
(BCBpus),  the  stipe  (stipes),  the  shoot  (surcnlQa),  the  saiw 
ment  (sannentum),  and  the  sucker  (stolo). 

The  Stem  (caudei)  ia  a  aimple  perennial  shoot,  wil^ 
leaves  at  its  extremity,  uud  is  peculiar  only  to  the  palos 
and  arboreous  filkeB,  ^lavinft  n»  Wik,  hut  set  round  wift 
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Uk  remains  of  the  leaf-stalks.    Of  Uiis  tliere  are  the  fol- 
tnnini;  kinds: — 

I.  Ringed  (annalatus),  when  Ihe  remains  of  the  leaves 
Bt  regular  distances  resemble  annular  elevatiuas;  tut  Cu- 
rjpha  latandifolia. — 2.  Scalg  (squamoaua),  when  (he  re- 
mains of  the  leaves  Burround  Ihe  sCem  iiregulaily ;  as  id 
Phoenic  dactylifera,  ChamieTops  bumilis — 3.  TesaeUattd 
(tesseliaCna),  when  the  leaf  or  the  base  of  the  alipe  dues  nut 
remain  behind,  but  leaves  a  scar,  by  which  the  atem  puts 
on  a  teasellated  ajipearancc ;  as  Folypodium  arboreum. — 
4.  AevUated  (aculeatua),  when  the  remains  of  tbe  learare 
Bet  nilh  pricklea  ^  as  in  Cocoa  acoleataa,  Pulypoijiiiin  sape- 
rum. — 5.  Smoath  (inermis),  the  opposite  of  the  last,  when 
Ihe  remains  of  the  leaf  leave  no  prickles,  as  Phuenix  dactj- 
liferu,  Folypodium  arboreum. 

The  Trunk  (truncus)  is  .peculiar  tu  trees  and  shrubs,  and 
is  perennial  The  principal  stem  in  these  plants  has  ob- 
tained tbe  following  deaomi nations :  its  principal  divisions 
are  called  branches  (rami),  and  its  subdivisions  tvri^ 
(ramuli). 

I.  TrteWke  (aiboreua);  this  is  simple,  and  forms  at  top  a 
crowd  or  crown  of  branches  (cacnmen)j  it  is  peculiar  to 
trees.— 2.  jS/imftfty  (frutieoaqa), divided  below  inlo  a  number 
of  branches,  like  all  ahmbs. 

The  Stalk  (canlis)  is  herbaceous,  seldom  woody,  and 
lasts  hut  one  or  two  years;  hence  it  is  proper  only  to 
herbaceous  plaats,  however,  the  term  is  sometimes  applied 
both  to  trees  and  shrubs.  Tbe  divisions  of  tliia  are  also 
called  branches  (rami).  The  kinds  are. 
In  respect  iff  division. 

1.  Vcrij  aimplf  (aimplicissimus),  that  has  no  branches,  nor 
is  its  flower-stalk  divided,  consequently  it  can  have  but  one 
lower  or  spike,  and  no  flowers  in  the  aiiilie  of  the  branches. 
— 2.  Sirayle  (simplei),  having  no  Branches,  but  whose 
flower-stalk  may  be  divided. — 3.  Simewhat  bnmehed  (sub- 
ramoaus),  sometimes  without  branches,  sometimes  with  one 
ot  two. — 4.  Bmuhed  (ramosiis),  which  is  always  furnished 
with  branches. — 5.  Much  brauiJud  (ramosisaimus),  where 
all  the  branches  are  not  only  divided  bat  subdivided. — 6, 
Disappearing  (deliquescens),  branched,  but  so  divided  that 
the  principal  stem  is  no  longer  to  be  observed,  but  is  tost 
in  the  ramiflcation. — 7.  £nt>re  (integer),  which  is  hranched, 
bat  where  the  principal  atem  can  be  traced  to  the  point. — 
8.  Vertidllated  (verticillatus),  when  a  number  of  branches 
we  fonued  at  the  eitremity,  from  the  centre  of  which  the 
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principal  stem  proceeds,  so  that  the  branches,  at  certain 
distances,  surround  the  stem  in  a  circular  manner :  as  in 
Pinus  syWestris. — 9.  Prolifennu  (prolifer),  when  the  stem 
is  divided  into  a  number  of  branches,  and  these  again  like- 
wise divide,  but  the  principal  stem  does  not  proceed  from 
the  centre  of  them ;  as  Ledum  palustre. — 10.  Dichotouuntt 
(dichotomus),  when  the  stem,  even  to  the  smaUest  branches, 
divides  itself  into  two ;  as  Viscum  album. 

In  respect  of  the  bfwudies, 

11.  Alternate  branches  (rami  alterni),  the  branches  are  so 
placed  that  between  two  on  the  one  side  there  rises  but  one 
on  the  opposite  side. — 12.  Opposite  branches  (rami  oppositi), 
when  one  branch  stands  on  the  opposite  side  to  another, 
and  the  bases  of  each  nearly  meet  together. — 13.  Distichous 
(distichus),  when  the  branches,  being  opposite  to  each 
other,  stand  on  the  same  plane. — 14.  Scattered  (sparsus), 
when  the  branches  stand  without  order  on  the  stem. — 15, 
Close  (confertus),  when  the  branches  stand  so  thick  and 
without  order  that  no  space  remains  between  them.— 16, 
Brachiate  (brachiatus),  when  opposite  branches  stand  at 
ri^ht  angles  to  each  other,  or  crossways.« — 17.  Rodlike  (vir- 
gatus),  when  the  branches  are  very  long,  weak,  and  thin. — 
18.  Panicled  (paniculatus),  when  a  stem  at  its  point  is 
divided  into  numerous  leaves  and  flower-bearing  branches; 
as  Rumex  acetosella. — 19.  Fastigiate  (fastigiatus),  when 
all  the  branches  from  bottom  to  tup  are  of  such  different 
lengths  that  they  are  of  equal  height.-^20.  Compact  (coarc- 
tatus),  when  the  tips  of  the  branches  are  bent  inwards 
towards  the  stem.  —  21.  Spreading  (patens),  when  the 
branches  stand  nearly  at  right  angles  with  the  stem. — 22. 
Diverging  (divergens),  when  the  branches  form  a  right 
angle. — 23.  Divaricated  (divaricatus),  when  the  branches 
are  so  situated  that  they  form  an  obtuse  angle  above,  and 
an  acute  angle below.-^24.  Deflected (deAeTLU8)ythe  branches 
hang  down  forming  an  arch. — 25.  Reflected  (reflexus),  when 
the  branches  hang  so  much  down  that  they  almost  run  pa- 
rallel with  the  stem. — 26.  Retroflected  (retroflexus),  when 
the  branches  are  bent  towards  every  side. 

In  respect  of  strength. 

27.  Stiff  (rigidus),  that  will  not  bend  without  breaking.— 

28.  Brittle  (fragilis),  that  breaks  with  the  smallest  force. — 

29.  Flexible  (flexilis),  that  can  be  bent  in  any  direction 
without  breaking. — 30.  Tough  (tenax)  that  can  be  bent 
without  breaking,  and  can  be  with  difliculty  torn. — 31.  Lax 
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(iuui),  Uiat  is  firm,  but  mnves  with  Ihe  smallest  brenlh  of 
wind.—  SS.  Paraiiiticul  (parasiticus),  that  Uxes  it^lf  by  its 
root  on  the  rant  or  wood,  of  other  plants;  aa  ViacDm  Monu- 
tropa. — 33.  Erect  (erectng),  when  the  elem  stands  nearly 
perpendicular. — 34.  S&night  (strictua),  where  the  stem  is 
perpendicular,  and  quite  straight.  —  35.  Weak  (debtlis), 
wlieD  the  stem  is  too  slender  to  inaintain  itself  perfectly 
upright. — 36.  Bent  tipuiariti  (adsceadens),  when  the  stem 
lies  on  the  ground,  but  tho  extremity  of  it  aCanda  erect. — 
37.  Bent  doicnwarda  (declinatus),  when  the  stem  is  so  bent 
downwards  lo  the  earth  that  it  forma  an  arch. — 26,  Sup- 
porled  (fulcratus),  that  from  above  sends  roots  down  Into  the 
earth,  which  afterwards  chanf;e  into  real  stems;  aa  in  the 
Rhisophora.— 39.  Stooping  (cernuus),  when  the  point  in  an 
upright  stem  takes  a  horizontal  direction. — dO.  Nodding 
(nutans),  when  the  point  is  bent  down  tonarda  the  horizon. 
— 41.  Paiduloits  (pendulus),  when  a  parasitical  plant  (No. 
32)  has  its  base  turned  towards  the  zenith,  and  its  top 
tunarda  the  earth. — 43.  Procumlifni  (procnmbens,  proatra- 
tas,  humifasus),  when  the  stem  lies  flat  on  the  ground. — 
43.  Decumbent  (decumbens),  when  the  stem  ia  npright  be- 
low, but  atiovc  ia  bent  down  towards  the  ground,  so  that 
the  greater  part  of  it  ia  bent. — 44.  Creeping  (repena),  mlien 
the  stem  lies  along,  and  Bends  out  routs  from  below.— 45. 
Sarmentote  (Barmenlosua),  when  the  stem  lies  along,  but 
sends  unt  routs  only  at  certain  inlenala. — 40.  RooUvfr 
(radicans),  when  the  stem  stands  upright  and  climbs,  every- 
where  sending  forth  small  roots,  b;  which  it  holds  itself 
faat;  asintheivy,  Heilerahelix. — IT.  StcimnuBg- (natans), 
lying  on  the  Surface  of  water ;  as  Polygonum  amphibium, — 
48.  &uiIi(demerBum),  thai  lies  below  the  surface;  aaCera- 

lophjllum  demersum,  Utricularia 49.  FUxvose  (deiuo- 

Hua),nben  the  upright  stem  bends  itself  in  a  zig-zag  manner, 
ED  as  to  form  a  number  of  obtuse  angles. — 50.  Climliing 
(scandena),  a  weak  atem  that  fastens  itaelf  to  somo  other 
bo<ly  for  support;  as  Ihe  paasion-Sower,  fassiBoracu^nilea. 
— 51.  Tidning  (volnbilis),  a  weak  atem  that  twines  in  a 
serpentine  form  round  other  plants';  it  is  of  two  kinds. — 
a.  Tarmng  from  the  right  (deilrorsum),  when  the  Bteni 
twines  from  Ihe  right  to  the  lefl  round  a  supporting  body; 
as  in  Ihe  biud-weed,  tlonvolvulna. — b.  Tichiing  /mm  the 
Ufi  (siniBtrorsum),  when  the  aleni  twines  frnm  the  left  lo  Ihe 
righl  round  u  supporting  body;  as  in  the  hop,  Hnninlus 
LiipuliiB. 
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In  retpecl  of  clothing. 
-  62.  Naked  (nudoG),  having  no  leaves,  scales,  or  th«  like. 
— S3.  Lcifftets  (Kpliyllouti),  withoat  leHies  oalj. — 54.  SfaJj 
(HqDainoaus),  cavercd  with  Bcalee — 55.  Ramentactma  (ra- 
menUiccug),  Ih&t  in  covered  with  dry  membiaiioiif  scales: 
BB  Erica  nunentacea. — 50.  SlipHlate  (etipulatus),  funiished 
nilh  stipulio  In  the  Blillc  of  Ibe  leaves  ;  as  Vieia  aativa.— 
57.  Exulifalatt  (cKiitipulaluB),  without  atipnlae. — 56.  Ln/jr 
(fuliosua),  having  leaiea.— S9.  I'n:/bii«lf  (perToliatus^when 
Ihe  stem  goes  thruugh  a  leaf;  as  Bnpleurum.— GO.  Waigcd 
(Hiatus),  when  a  leaf-like  membraoe  runs  alone  Ihe  stem." 
Gl.  Bijj>-&niriiij' (bulbifer),  haling  bulba  or  tubercles  in  llm 
Bxillu'  of  the  leavRg ;  as  Liliuni  bulbiferum,  Dentaiift  bulbi- 

fera 02.  PricJcIjr  (aculeatus),  when  alon^  tlie  stem  thprr 

are  pointed  protuberances  cuniiog  off  with  the  rind. — fH, 
Spiny  (spinoBus).  when  there  are  pointed  protuberances  on 
Ihe  stem  which  do  not  come  olT  with  the  rind.— 04.  Snwalli 
(inennis),  having  neither  prickles  nor  spines. — 66.  Barm 
(aterilis),  buariiig  no  Qoners.— 66.  Fmiffiil  (frBClIficaw)^ 
besring  llowars  or  fruiL 

In  refpect  of  figure. 
GT.  Rivui  (leiet\  that  is,  quite  cjliDdrical.— 68.  HOf- 
TUMul  (ecmiteres),  that  is,  round  on  the  oni-  side  aud  flat  nn 
the  other.— 09.  ComfTtaed  (compreMuR),  when  the  alem  is 
flat  on  both  aides. — TO.  Two-rdgcd  (anceps),  when  a  com- 
pressed  stem  ia  sharp  un  both  edges.- Tl.  Angled  (angnlt- 
tus),  when  a  stem  has  several  angles,  but  the  aides  art 
grooved.  Of  this  there  are  several  kinds,  via.  a.  Olitatt- 
anglrd  (obtuse  angulalus).  ff.  Acule-migied  (acute  aneala- 
tua).  y.  Tkree-atiglril  (triangularis).  B.  Four-anglfd  fqu»- 
drangulariBi&o.  (■  JMinij-OB^i«i(mullangnltttia). — 72.  TlfW- 
tided  (triquelei),  when  there  are  three  sharp  coruera,  and 
the  sides  quite  flat. — 7S.  Tkret'tornercd  (Irigonus),  when 
there  are  three  round  or  obtuse  edgea,  but  the  sides  appear 
flat  Of  this  too  there  are  several  kinds:  a.  Four-carnerti 
(letragonus).  ^.  Fitecamered  (pentagonna).  y.  Six-ttr- 
nered  (hexagonus).  H.  Mam-cornered  (polygonns).- *" 
Jlffm(iraniic»iis(membrBDaceu^,whenthestcmiHcompreBi 
and  thin  like  a  leaf.— TS.  Kaotled  (uodosus),  when  the  *t  . 
is  divided  tiy  knobs. — 76.  Knotleii  (enodis),  when  it  bi» 
neither  knobs  nor  joints. — 77.  Jrtimlolpd  (articuUtns),  wh^ 
the  stem  has  regular  knobs  nl  tha  Joints,  as  in  Caclos.— 
78,  Jointed  (genicuiatus),  when  a  stem  has  regular  knobs 
not  seated  on  the  joints. 


In  respect  <^  subatanee. 
70.  ^((((^[((lignosusjjthatconsialatif  firm  wood.— 80.  Fi- 
bi-UHS  (librufius),  tliat  consists  of  wootly  fibres,  that  tan  be 
toHily  sepaiated. — HI.  Herbaceooi  (lierbaceaB),  that  is  neah 
and  can  be  easily  cDt._S2.  Fleaht/  (carnosus),  tbaC  is  aearly 
as  jaic;  and  so^  aa  tbe  flesli  of  an  H]j|ile.— H3.  firm  (solidus), 
internally  hard.— 84.  Empty  (inanis),  filled  iDtemally  with 
n  Buft  pith.— 6S.  /faUotc(li9tiilogus),with[iiltHDy  pith  within 
and  quite  hollotr. — 80.  Wilh  aeparalioni  (septatiia),  wliere 
either  iJie  pith  nr  the  hoUnw  apace  ia  divided  by  Uiin  parti- 
liuus. — 87.  Cork-Uke  (suberosiia),  when  the  onter  rind  is 
soft  and  spongy ;  as  in  the  Ulinis  suberosa. — 88.  Rifted 
(rimusus),  where  tbere  are  in  the  lind  thin  clefts  or  chinks. 
— SO.  Scarred  (cicatrizatua),  having  acara  formed  by  the 
falling  off  of  the  leaves. 

The  Straw  (culmus)  is  proper  only  to  the  grasses.  The 
kinds  of  it  are  neatly  the  same  with  those  of  the  elem. 
The  fallowin|C,hawever,may  be  distinguished  in  addition; — 
1.  Kaatled  (nodosus),  furnished  with  enlarnted  joints,  as 
most  of  the  gruaaes. — 2,  KnalJcM(enodia),  nilhout  any  sach 
enlarged  joints.  Juncus,  Caiex,  Scirpna — 3.  Simple  (sim- 
plex), having  no  bruncbea, — i,  BraHc'iC([(TBinoBUB),furaisbed 
with  branches.— S.  Lti^y  (frondosus),  furni shed  with  irre- 
gular branches,  and  particularly  with  small  leaves;  as 
Restio.- 6.  Sheatlud  (vagjnatus),  that  is  covered  with  a 
foliaceouB  vagina. — 7.  Anted  (nudua),  having  neither  a  fo- 
liaceous  vagina  nor  any  leaves. — 8.  £rn:((erectus),  standing 
quite  uprighL — D.  Genictiiatcd  (genicnlatna  or  inrraclus), 
when  the  first  and  undermost  Joint  lies  prostrate,  and  the 
rest  stand  upright,  au  that  by  this  flexure  nearly  a  right 
angle  is  formed  j  as  in  Alopecurus  geniculutus.^lO.  ObUque 
(obliquug),  having  such  a  direction  as  to  be  intermediate 
between  perpendicular  and  horixontal ;  as  Poa  annua. 

The  SctPE  (scapua)  is  an  herbaceuua  stem  that  bears 
fluvrers  but  not  leaves,  and  proceeds  from  the  descending 
or  intermediate,  but  never  from  the  ascending  stem. 

It  is  proper  to  the  lilies,  and  is  sometimes  found  in  other 
plants  j  but  in  thia  last  case  it  ought  to  bear  more  than  one 
Boner,  for  had  it  but  one  flower  it  would  be  called  pedun- 
culus  radicatis.  It  Is  only  when  this  singltt  fiower  ails  oo 
a  Qower-stalk  proceeding  immediately  from  the  ground  that 
it  is  called  acape. 

The  Stipe  (stipes).    This  term  is  applied  only  to  Filicea, 
Fungi,  and  Palms.    The  following  are  the  kinds  of  it  :— 
VOL.  IV.  Q  <l 
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In  FUices, 

1.  Chaffy  (paleaceus),  'when  it  is  covered  "with  dry  mem- 
branaceous scales. — 2.  Scahf  (squamosus),  when  it  is  covered 
with  foliaceous  scales. — 3.  Naked  (nudus),  without  any  co- 
vering.— 4.  Prickly  (aculeatus)y  having  prickles. — 6.  Smooth 
(inermis),  without  prickles. 

In  Fungi. 

6.  Fleshy  (carnosus),  of  a  fleshy  substance^ — 7.  Leathery 
(coriaceus),  consisting  of  a  tough  leather-like  substance,  as 
Boletus  perennis. — 8.  Firm  (solidus),  consisting  within  of  a 
solid  mass. — 9.  Hollow  (fistulosus),  fonuing  throughout  a 
hollow  cylinder. — 10.  Pi^ed(Iacunosus),  having  depressions 
on  the  outside ;  as  Helvella  sulcata. — 11.  jSfca/y  (squamosus), 
covered  with  firmly  attached  scales. — 12.  Squarroge  (squar- 
rosus),  covered  with  scales  which  are  turned  back  at  the 
points. — 13.  Raised  (peronatus),  that  from  the  bottom  to  the 
middle  is  laid  thick  over  with  a  woolly  substance  ending  in 
a  sort  of  meal. — 14.  Bellying  (ventricosus),  thicker  in  the 
middle  than  at  either  end. — 15.  BuUhlike  (bulbosus),  that  is 
thick  immediately  above  the  root. 

The  Shoot  (surculus)  is  a  term  applied  to  t|ie  stem  which 
bears  the  leaves  of  the  mosses.  Of  this  there  are  the  fol- 
lowing varieties : — 

1.  Simple  (simplex),  having  no  branches;  as  in  the  Poly- 
trichum  commune. — 2.  Branched  (ramosus),  dividing  into 
branches;  as  in  Mnium  androgynum. — 3.  With  hangiag 
branches  (ramis  deflexis),  when  the  stem  is  branched,  but  all 
the  branches  hang  down ;  as  in  Sphagnum  palustre.— 4.  Ir- 
regular  (vagus),  branched,  but  the  branches  set  on  without 
order. — 6.  Intricate  (intricatus),  branched,  and  the  numerous 
protuberant  branches  running  into  one  another. — 6.  Tree- 
like (dendroides),  standing  erect,  and  at  the  point  a  crowd 
of  thick  branches  like  the  top  of  a  tree. — 7.  Pinnated  (pin- 
natus),  having  at  two  opposite  sides  simple  branches,  of 
nearly  the  same  length,  at  equal  angles  with  the  stalk. — 
8.  Doubly  pinnated  (bipinnatus),  having  the  habit  of  the  last, 
only  that  its  branches  are  again  divided  like  those  of  the 
principal  stem ;  as  Hypnum  parietinum.^9.  Trebly  pinnated 
(triplicatio  pinnatus),  like  the  last,  but  the  secondary  branches 
are  also  pinnated ;  as  Hypnum  recognitum. — 10.  Proltferous 
(prolifer),  when,  in  either  of  the  two  last  kinds,  there  shoots 
forth  a  new  stem  out  of  the  old ;  as  in  Hypnum  proliferum. 
— 11.  Erect  (erectus),  which  rises  perpendicularly;  as  in 
Polytrichum  commune. — 12.  Prostrate  (procumbens),  Ijring 
along. — 13.  Creeping  (Te^^Tv%\  VVi^  ^^xoa  with  the  last,  but 
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the  brunches  caastaDtlj  lengtbeniag  nnd  jiutling  furlli  smull 
rouLa. — 14.  FliiatiBg  (Buctuans),  awimming  under  water  ia 
B,  perpi^ndiciilar  dirf  clion,  and  attached  to  some  fixed  botty  ; 
at  Foatintilis  antipyretica. 

The  Saament  or  Runner  (Ei.nuentqni)  is  a  filiform  stem, 
springing  from  the  rout  und  shooting  from  the  point,  to 
sending  forth  roots,  and  producing  a  new  plant  of  tbo  tanm 
kicd ;  as  Saxifraga  Baimentosu,  Fragaria. 

The  Sucker  (stulo)  is  u  foliaceous  creeping  stem  springing 
from  the  root,  covered  on  its  under  surface  with  small  roots, 
but  at  the  point  bearing  a  number  of  leaves  from  vrhicb. 
comes  a  neve  plant  j  as  Ajuga  reptans,  Hieracium  pilasella. 

The  FouAOE  coosisls  of  the  leaves,  aud  their  several  parts, 
with  the  tendrils  or  other  appendages  connected  therewith. 
The  leaves  are  the  organs  in  which  the  juices  of  the  plant 
are  elaborated,  and  rendered  fit  for  being  returned  into  the 
system,  through  tlie  descending  vessels  of  the  bark  and  the 
radiating  vessels  of  the  wood.  They  begin  where  tlie  pri- 
mordial scales  at  the  base  of  the  plant,  if  any,  terminate; 
and  they  cease  to  be  considered  leaves  as  soon  us  the  inflo- 
rescence (intlorescentia)  commences;  if  BituHted  among  the 
infloreaeence  they  are  denominated  braclete. 

The  leaf  is  divided  into  three  distinct  parts :  the  itipula, 
the  petiole,  the  lamitne. 

The  sliimla  are  minute  scate-like  appendages,  seated  at 
the  base  of  the  commnn  or  partial  petiole :  occasionally  they 
are  foliaceous;  their  position  is  liable  to  slight  variation, 
being  sometimes  at  the  baae  of  the  petiole,  sometimes  adnate 
with  its  margin,  and  occBsioaally  placed  on  the  side  of  the 
Stem  opposite  (o  the  petiole.  The  stipul»  are  to  the  leaf 
what  the  bracten  are  to  the  fiowers. 

The  i/etiole  is  the  footstalk  of  the  leaf,  and  is  subject  to 
nearly  the  same  variations  in  form  as  the  stem;  the  terms 
applied  to  which  are  equally  applicable  tu  the  pettale. 

The  bnina  ia  a  term  used  to  exprt:sa  the  leaf  itself,  con- 
sidered without  reference  to  the  petiole  or  stipulie. 

Leaves  ure  said  to  be  simple  when  they  consist  uf  one 
lamina  only ;  and  to  be  compound,  when  they  are  formed 
by  the  union  of  more  luninie  than  one.  The  following  are 
the  terms  employed  in  speaking  of  leaves : — 

A.   Simple  Leaves. 
Ia  reaptit  (ff  the  apei. 
A  leaf  is  said  to  be : — 
1.  Ainiie  (acotum),  when  the  leaf  ends  in  apoint.— 3.  Jcu- 

nUNKtccI  (acuminatum),  when  the  point  i^  li'ugtbensd  out. — 
3.  /'uiNt«f(cuspidatum),  when  the  Icngllifued-uul  {loioteuda 
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in  a  small  bristle. — 4.  Obtuse  (obtusum),  when  the  end  of 
the  leaf  is  blnnt  or  round. — 5.  Mucronate  (mucronatum), 
when  there  is  a  bristle-shaped  aculeus  situated  on  the  round 
end  of  a  leaf;  as  in  the  Amaranthus  blitum. — 6.  Bitten 
(praemorsum),  when  the  leaf  is  as  it  were  bitten  off  at  the 
point,  forming  a  curved  line ;  as  in  the  Pavonia  prsemorsa. 
— 7.  Truneated  (tnincatum),  when  the  point  of  the  leaf  is 
cut  across  by  a  straight  line ;  as  in  the  Liriodendron  tulipi- 
fera. — 8.  Wedge-slutped  (cuneiforme),  when  a  truncated  leaf 
is  pointed  on  both  sides  at  the  base.— 9.  Dedaleoua  (daeda^ 
leum),  when  the  point  has  a  large  circuit,  but  is  truncated 
and  ragged. — 10.  Emarghutted  (emarginatum),  when  an  ob- 
tuse pointed  leaf  has  a  part  as  it  were  taken  out  of  the  apex. 
— 11.  Retuse  ireiiis\\m\  when  an  obtuse  leaf  is  somewhat 
emarginated,  but  in  a  small  degree. — 12.  Cleft  (fissnm), 
when  there  is  a  cleft  at  the  point  extending  half  way  down 
the  leaf.  When  there  is  but  one  cleft  at  the  point,  the  leaf 
is  called  bifid  (folium  bifidum) ;  if  there  are  two  clefts,  it  is 
called  trifid  (trifidum) ;  if  there  are  more  clefts,  the  leaf  is 
called  quadrifidum,  quinquefidum,  &c.;  multifidum,  with 
many  clefts. — 13.  Fan-shaped  (flabelliforme),  when  a  tmn- 
cated  cuneiform  leaf  is  at  the  point  once  or  oftener  cleft— 
14.  Tridentated  (tridentatum),  when  the  point  is  truncated, 
and  has  three  indentations. 

/n  respect  qfthe  base, 

15.  Heart-shaped  (cordatum),  when  the  base  is  divided 
into  two  round  lobes,  the  anterior  part  of  the  leaf  being 
ovate. — 16.  Kidney -shaped  (reniforme),  when  the  base  is 
divided  into  two  round  separate  lobes,  and  the  anterior  part 
of  the  leaf  is  round. — 17.  Moon-shaped  (lunatum),  when  both 
lobes  at  the  base  have  either  a  straight  or  somewhat  arched 
line,  and  the  anterior  part  of  the  leaf  is  round. — 18.  Unequal 
(inaequale),  when  one  side  of  the  leaf  is  more  produced  than 
the  other. — 19.  Arrow-shaped  (sagittatum),  when  the  base  is 
divided  into  two  projected  pointed  lobes,  and  the  anterior 
part  of  the  leaf  is  likewise  pointed. — 20.  Spear-shaped  (has- 
tatum),  when  the  two  pointed  lobes  of  the  base  are  bent 
outwards. — 21.  £flr-«Artped(auriculatum),when  there  are  at 
the  base  two  small  round  lobes  bent  outwards.  It  is  nearly 
the  hastate  leaf,  only  the  lobes  are  smaller  and  round. 

In  respect  of  circumference, 

22.  Orbicular  (orbiculatum),  when  the  diameter  of  the 
leaf  on  all  sides  is  equal. — 23.  Roundish  (subrotundum), 
differs  little  from  the  foregoing,  only  that  the  diameter  is 
longer,  either  from  l\\c\^«ise  \.<5  \.Vvt  •A-^t'Lot  from  side  to  side. 
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t  (ovatum),  a  leaf  nhicb  ia  longer  than  it  is 
brnad  ;  Ihe  baae  is  round  and  broadest,  the  apei  narrowest. 
— MS.  Oral  or  elliptieid  (orale  or  elli]iticum),  a  leaf  whose 
length  is  greater  than  its  breadth,  but  round  botli  al  base 
and  spei.— 30.  Oblmg  (obloagum),  when  the  breadth  to  tbe 
length  is  as  one  to  three,  or  the  breadth  alnaya  least;  but 
the  apex  and  base  vary,  that  is,  thej  are  sometimes  ohtnse, 
sometimes  pointed. — 27.  ParaliolL  (paraboticum),  a  leaf  is 
ho  called  which  is  round  at  the  tm^e,  then  forms  a  small 
bend,  and  grows  less  towards  the  point. — 2B.  SpatulMe  (spa- 
tulatnm),  when  the  fore  part  of  a  leaf  is  circular,  growing 
smaller  towards  the  base  j  as  in  the  Cuciibalus  otites.' — 30. 
RkombU  (rliombeum),  when  the  sides  of  the  leaf  mn  out 
into  an  angle,  so  that  the  leaf  represents  a  sqnare. — 30.  O^ 
/ifUf(subdiDiidiatum)  is  that  leaf  which  has  one  side  broader 
than  the  other. 

Uf  this  leaf  there  are  several  varieties:  as  a.  Hearl- 
jAap«if<ibJifiu(Bub-dimidiatio-cordatDm),B  heart-shaped  leaf, 
wUch  is  at  the  same  time  oblique ;  as  in  the  Begonia  nitida. 
6.  Trapesifann  (tiapeliforme),  a  rhorilhiu  leaf,  with  one  side 
smaller  than  (be  other.  Sic. — SI.  Pa7ul«nFfi>rm  (pandurs- 
forme),  when  an  oblong  leaf  has  a  deep  curve  on  both  sides. 
^32.  Sieord^luiped  (enaiforme),  an  oblong  leaf,  growing 
gmdoally  narrower  towards  the  apex,  which  is  pointed,  the 
sides  are  flat,  and  have  more  or  less  of  an  arch-like  form; 
as  in  the  sword-llBg,  Iris, — 33.  Lanceolate  (lanceolutumj,  an 
oblong  leaf  which  grows  gradually  narrower  from  the  base 
to  the  poinL — 34.  Linear  (lineare),  when  both  sides  of  a  leaf 
ran  parallel  to  each  other,  so  that  it  is  equally  broad  at  the 
base  and  Ihe  apex. — 3S.  Capillary  (capillare),  when  a  leaf 
has  scarcely  any  breadth,  and  is  as  Gne  as  a  thread  or  hair. 
— 86.  jlici-«ftoped(8ubnlatom),  a  linear  leaf,  which  is  sharply 
pointed.— 37.  Netdle^haptd  (aceroeum),  a  linear  leaf  that  is 
rigid,  and  generally  endures  through  the  winter ;  as  in  the 
pine  tribe,  Pinus.— 38.  TriavgHlar  (triangulare),  when  the 
circumference  represents  a  triangle,  the  apej  of  which  makes 
Ihe  point  of  the  leaf;  as  in  the  birch,  Betulaalba.^3g.  Qun- 
dnoigKlar,  quinqvmgular  (quadraogulare,  quinqiiangulare), 
when  the  circumference  of  Ihe  leaf  has  four  or  five  angles  ; 
as  in  the  Menispermnm  Canadense. — 40.  Entire  (integrum, 
indivisum),  which  is  not  at  all  cleft  or  divided.— 41.  Lobed 
(lobatiitn),  when  a  leaf  is  deeply  divided,  nearly  half  ils 
length,  into  lobes.  According  to  the  number  of  lobes  it  is 
denominated  bi-lobed  (bi-lnbum),  as  in  Bauhinia;  tri-lobed 
(tri-lobum),  quinquelobud  (quinquelobum),  as  in  the  hop, 
-Uumalus  iupulus,  Gccr— 42.  PalMaiid  (palmatuni),  when 
(1«3 
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there  are  five  or  seven  very  long  lol^es,  that  is,  virheJi  the 
segments  are  more  than  half  way  divided. — 43.  Divided 
(partitum),  virhen  in  a  roundish  leaf  the  division  extends  to 
the  base ;  Ranunculus  aquatilis. — 44.  Two-ranked  (dichoto- 
mum),  the  last  leaf,  w^hose  linear  sections  are  divided  or 
subdivided  into  twos. — 45.  Tom  (laciniatum),  when  an  ob- 
long leaf  has  several  irregular  clefts. — 46.  SinuaJted  (sinua- 
itum),  when  on  the  sides  of  an  oblong  leaf  there  are  ronnd 
incisures,  as  in  the  oak,  Quercus  robur. — 47*  Pinnatifid  (pin- 
natifidum),  when  there  are  regular  incisures,  to  go  almost 
to  the  middle  rib. — 48.  Lyre-shaped  (lyratum),  nearly  the 
foregoing  leaf,  whose  outer  segment  is  very  large  and  ronnd. 
— 49.  Runcinate  (runcinatum),  when  the  incisures  of  a  pin« 
natifid  leaf  are  pointed,  and  form  a  curve  behind,  as  in  the 
dandelion,  Leontodon  taraxacum. — 60.  Squarroso-laciniate 
(squarroso-laciniatum),  when  the  leaf  is  cut  almost  into  the 
middle  rib,  and  the  incisures  run  in  every  direction ;  as  in 
the  thistle,  Carduus  lanceolatus.  N.  B.  The  contour  of  the 
leaves  from  No.  41  to  43  is  round ;  from  44  to  49  it  is  obltfng. 

In  respect  of  the  margin' 

61.  Quite  entire  (integerrimum),  when  the  margin  is  with- 
out either  notch  or  indentation.  N.  B.  This  No.  60  and 
No.  4Q  are  often  confounded.  An  entire  leaf  is  merely  the 
opposite  of  the  numbers  from  40  and  41  to  49.  It  may  often 
be  either  dentated  or  serrated.  A  quite  entire  leaf  may,  in- 
deed, be  formed  like  numbers  from  41  to  47,  but  it  can  have 
no  indentations  or  serratures,  as  in  the  following  leaves  :— 

62.  CartilagineQus  (cartilagineum),  when  the  margin  con- 
sists of  a  border  of  a  harder  substance  than  the  disk.— 53. 
Undulated  iyind\x\iaA.\xm\  when  the  margin  is  alternately  bent 
\xi  anid  out. — 64.  Crenaied  (crenatum),  when  the  margin  is 
^et  with  small  and  round  notches,  having  at  the  same  time 
a  perpendicular  position. — 66.  Repand  (repandum),  .when 
there  are  on  the  margin  small  sinuses,  and  between  them 
segments  of  a  small  cirple. — 56.  Toothed  (dentatum),  when 
the  margin  is  set  round  with  small  pointed  and  distinctly 
separated  teeth. — 67.  Duplicato-dentate  (duplicato-dentatum), 
when  each  small  tooth  of  the  margin  is  again  dentated ;  as 
in  the  elm,  Ulmus  .campestris. — ^S.  Dentato-crenate  (dentato- 
crenatum),  when  each  tooth  is  set  with  small  and  round 
denticuli. — 69.  Serrated  (serratum),  when  the  teeth  on  the 
margin  are  very  sharp-pointed,  and  stand  so  close  that  one 
seems  to  lie  on  the  back  of  another. — 60.  Gnawed  (erosum), 
when  the  margin  is  unequally  sinuated,  as  if  it  had  been 
gi^.awed ;  as  in  some  species  of  sage,  Salvia.— 61.  Spiny  (s^u 


noKam},  when  Ibe  margin  U  ut  with  spines;  aa  in  the 
(iiiatle,  Carduus.— ea.  Fringed  (ciliatuni),  when  the  margin 
is  set  round  vritli  strong  haira,  of  equ&l  length,  and  at  u 
cuasiderable  distance  from  one  another. 

In  Te»ptct  q/'  the  turface, 
03.  Aculeated  (aculeatum),  when  the  Burface  ia  covered 
witli  Hpines.— 64,  H«lhie  (concamm),  when  there  is  a  hollow 
in  (he  inidtlle  of  the  leaf.— ^.  Channelled  (can alicu latum], 
when  the  middle  rib  of  a  long  and  nhrrow  leaf  is  furrowed. 
— 68.  Wrinkled  (rugoguni),  when  the  surface  is  raised  be- 
tween the  veins  of  the  leaf,  and  thus  forms  wrinkles  ;  as  in 
Mge,  Salvia. — 67.  fiiilfalefbnllatum],  when  the  parts  raised 
between  (he  veins  on  (he  surface  appear  like  blisters. — 6H. 
PiK«d(lacunosum],wheD  the  raised  places  between  theveiDa 
are  on  Ihe  under  surface,  so  that  the  upper  sorface  appears 
pitted.— 69.  Curled  (crispum),  when  the  leaf  is  fuller  on  the 
margin  than  in  the  middle,  so  that  it  must  lie  iu  regular 
folds. — TO.  Folded  (plivatum),  when  the  leaf  lies  in  regulur 
ptmight  folds  from  the  base. — 71.  Vaaed  (veuosum),  when 
the  vessels  uf  a  leaf  rise  out  of  the  middle  Hb.  This  is  the 
case  in  most  pi  ants. — 72.  JVrtioue-rn)ied(Teticu  I  ato- veuosum), 
when  the  veins  which  riae  from  the  middle  rib  again  subdi- 
vide into  branches,  that  form  a  sort  of  network.— TS.  Ribbed 
(cu8ta(um),when  the  veins  arise  out  of  the  middle,  and  pro- 
ceed in  a  straight  line  towards  the  margin  in  eunsiderable 
numbers,  and  close  together;  as  in  the  Calophjilum  Ino- 
phyllum,  Canna,  Muaa,  &o. — 74.  Nerved  (nervosum),  when 
the  vessels  rising  out  of  the  petiolus  run  from  (he  base  to 
the  apei. — 75.  Three-tteixed  (trinervium),  when  three  nerves 
take  their  origin  from  the  base.  Tbus  we  likewise  say, 
quinqnenervium,  aeptemnervium,8fC. — 76.  Triptesemed  l^tri- 
plineriium),  when  out  of  the  side  of  the  middle  rib,  above 
the  base,  there  arises  a  nerve  running  towards  the  point ;  as 
in  Laurus  Cinnamumum,  and  Camphora. — 77.  Qainlupte- 
nfrD«l(quintuplinervium),  when  out  of  the  middle  rib,  above 
the  base,  there  arise  on  each  side  two  nerves  running  towards 
Ihe  point.— 78.  Sephiplf-nirved  (septiiplinervinm),  when  on 
oach  side  of  the  middle  rib,  above  the  base,  three  nerves 
arise,  and  proceed  to  the  apex.— 79.  Venote-ntTved  (venoso- 
nervosum),  when,  in  a  leaf  having  nerves,  the  veaaeU  run 
into  hranchea,  or  in  a  veined  leaf;  Bs  in  the  Indian  cress, 
TropH^oluro  majus.- 80.  iS(rtMt«i(lineatum),when  the  whole 
leaf  is  full  of  smooth  parallel  vessels,  that  run  from  the  base 
to  the  apex. — til.  A'ci'»fc«(enerviuni),when  no  nerves  rise 
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from  the  base. — 82.  Veinless  (avenium),  where  there  are  bo 
veins. — 83.  Dotted  (punctatum),  when  instead  of  ribs  and 
veins  there  are  dots  or  points ;  as  in  the  Vaccinium  vitis 
id«ea. — 84.  Cotour^d  (coloratum),  a  leaf  of  some  other  coloar 
than  green. — 85.  Coti7/f({(cucullatum),  when  in  a  heart-shaped 
leaf  the  lobes  are  bent  towards  each  other  so  as  to  have  the 
appearance  of  a  cowl. — 86.  Convex  (convexum),  when  the 
middle  of  the  leaf  is  thicker  than  the  rim,  raised  on  the 
upper  surface  and  hollowed  on  the  under. — 87.  Keel-shaped 
(carinatum)  when  on  the  under  surface  of  a  linear-lanceolate, 
or  oblong  leaf,  the  place  of  the  middle  rib  is  formed  like  the 
keel  of  a  ship. — 88.  Quadraply -keeled  (quadricarinatum), 
when  the  middle  rib,  by  means  of  a  thin  leaf  above  and 
below,  projects,  and  the  margin  is  incrassated,  so  that  a 
horizontal  section  has  the  appearance  of  a  cross;  as  Ixia 
jcruciata. 

B.    Compound  Leaves. 

89.  Compound  (compositum),  when  several  leaves  are  sap- 
ported  by  one  footstalk.  To  this  term  belong  Nos.  89, 92, 
95, 96, 97.  But  when  the  leaf  agrees  with  the  above  defini- 
tion, although  it  should  not  come  under  any  of  the  foUowiDg 
kinds,  it  is  still  to  be  considered  a  compound  leaf.— 90.  Ful- 
lered (digitatum),  when  the  base  of  several  leaves  rests  on 
the  point  of  one  footstalk ;  as  in  the  horse-chestnut,  ^sculus 
Hippocastanum. — 91.  Binate  (binatum),  when  two  leaves 
stand  by  their  base  on  the  top  of  one  footstalk ;  but  if  the 
two  foliola  of  a  binate  leaf  bend  back  in  a  horizontal  direc- 
tion, it  is  called  a  conjugate  leaf,  folium  conjugatum. — 92. 
Bigeminate  (bigeminatum,  bigeminum),  when  a  divided  leaf- 
stalk at  each  point  bears  two  leaves ;  as  in  some  species  of 
Mimosa. — ^93.  Trigeminate  (trigeminatum  or  tergeminum), 
when  a  divided  leaf-stalk  on  each  point  bears  two  leaves, 
and  on  the  principal  stalk,  where  it  divides,  there  is  a  leaf 
at  each  side ;  as  in  the  Mimosa  tergemina. — 94.  Temate 
(ternatum),  when  three  leaves  are  supported  by  one  foot- 
stalk; as  in  the  clover,  Trifolium  pratense.  Strawberry, 
fragaria  vesca. — 95.  Bitemate  (biternatum  or  duplicato-ter- 
natum),  when  a  footstalk,  which  separates  into  three,  at 
each  point  bears  three  leaves.— 96.  Tritemate  (tritematum 
or  triplicato-ternatum),  when  a  footstalk,  which  separates 
into  three,  is  again  divided  at  each  point  into  three,  and  on 
each  of  these  nine  points  bears  three  leaves. — 97.  Qiiadrinate 
(quadrinatum),  when  four  leaves  stand  on  the  point  of  a 
leaf-stalk ;  as  Hedysarum  tetraphyllam. — 98.  Quinate  (qui- 


BOTANV.  45y 

natum),  when  live  leaves  are  supporled  by  ode  footstalk : 
this,  it  is  true,  baa  some  affinity  witli  No.  S9,  but  varies  dd 
account  of  the  aumber  five,  us  in  the  other  (here  are  gene- 
rally more  leBvea.--99.  Umbellate  (umbel latum),  -when  at 
the  poiat  of  a  leaf-stalk  there  stand  a  number  of  Isavea, 
closely  set,  and  foiming  the  ligure  of  a  parasol ;  aa  Aralia 
Bciodapbylhim,  PauaK  thryaophyltum. — 100.  Ptdate  (peda- 
tuni,  ramosum),  nben  a  leaf-stalk  is  divided,  aud  in  (he 
middle,  where  it  divides,  (here  is  a  leufet;  at  both  ends 
there  in  likewise  a  leafel,  and  on  each  side,  between  the 
one  in  the  middle  and  (hat  at  the  end,  aniitlier  or  two,  or 
even  three  leaves.  Such  a  leaf  therefore  ct>nsis(s  of  five, 
seven,  or  nine  leafets,  that  are  all  inserted  on  one  side ;  as 
in  (he  HellebDnis¥iridis,rDftidua,andniger.^l01.  Piiamted 
(pinnBtum),vthenon  an  undivided  leafstalk  (here  is  a  series 
of  leafets  on  each  side,  and  on  the  same  plane  \  of  this  [bere 
are  the  fullowing  kinds:  a.  AbrtiplUj  tii«nateii{pu.T\  pinnaluni, 
or  abrupte  pinnatum),  when  at  the  apex  of  a  pinnaled  leaf 
there  ia  no  icafet. — p.  Pinnate  with  an  <idd  out  (impari-piu- 
natum,  or  pinnatum  cum  imparl),  when  at  the  apei  of  a 
pinnated  leaf  there  is  a  leafet. — -/.  Oppoiiteli/  pinnate  (ilppu- 
ai&  pinnatum),  when  the  leafeta  on  a  pinnated  leaf  stand 
opposite  to  one  another. — S,  dilemately  pinnate  (altematim 
pinnatum),  when  the  leafets  on  a  pinnated  leaf  stand  alter- 
nately.—!. Jn(nT>ip(tr(2I^}riNn'ifc(iitterruptf:  pinnatum),  when 
in  a  pinnated  leaf  each  pair  of  alternate  leafets  ia  smaller, 
— Z.  JoinlfifJir  pinnate  (articulate  pinnatum),  when  between 
each  pair  of  opposite  pinniP,  or  leafets,  the  stem  ja  furnished 
with  a  jointed  edge. — 1|.  Decurnvtlii  pinnate  (decursivfe  pin- 
natum), when  from  each  particular  pinnula  a  foliaceoua 
appendage  runs  down  to  the  fullowing  one. — 9.  Decreatinglg 
pinnate  (pinnatum  rsliolia  decrescent! bus),  when  the  suc- 
cessive foliola  on  a  pinnaled  leaf  grow  Krudually  smaller 
to  (he  point ;  as  in  the  Vicia  aepiuni. — 102.  Cmgagottly  jnn- 
tuifcd  (conjugatu-pinnatnui),  when  a  leaf-stalk  divides,  and 
each  part  makes  a  pinnated  leaf. — lOS.  Ttmato-^nnait  (ter- 
nato-pinuatum),  when  a(  the  point  of  a  principal  leaf-stalk 
there  stand  three  pinnated  leaves;  as  HoiTmunseKpiH,— 
104.  i}ffifuto-)nNHiilc(dlgitato-plnna(uin),  when  several  sim- 
ply pinoa(ed  leave!,  from  four  to  live,  stnnd  on  Ihe  point  of 
line  stalk  ;  as  iu  Mimosa  pndica. — lOS.  Dauhli/  pinnate  (bi- 
pinuatum,  duplicato-pinnatum),  when  a  leaf-stalk  liears,  on 
one  plane  on  bath  sides,  a  number  uf  leaf-atalks,  of  which 
each  is  u  pinnated  leaf.— lOfl.  Trebly  pinnate  ( (rip lieato- pin- 
natum, or  (ripiunatuui),  when  several  doubly  pinnated  leaves 
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are  attached  to  the  sides  of  a  foot^stalk  on  one  plane.— 
107.  Doubly  compound  (decompositum),  when  a  divided  leaf- 
stalk connects  several  leaves ;  of  this  kind  are  Nos.  90, 91, 
93,  98,  99, 100.  Bat  the  term  decompositum  is  only  used 
when  the  division  of  the  leaf-stalk  of  the  pinnulae  is  irre- 
gular.— 108.  Super-decompound  (supra-decompositum),wheB 
a  leaf-stalk,  which  is  often  divided,  sustains  several  leaves ; 
to  this  belong  Nos.  94, 101.  But  then  the  term  is  used^nly 
when  the  divisions  of  the  leafets  are  either  more  numerous 
or  not  so  regular. 

In  respect  of  the  place. 

109.  Radical  (radicale),  when  a  leaf  springs  from  the 
root,  as  in  the  violet,  Viola  odorata.  Sagittaria  sagitti- 
folia. — 110.  S^mmaZ  (seminale),  when  a  leaf  grows  out  of 
the  parts  of  the  seed,  as  in  the  hemp ;  where,  as  soon  as  it 
springs,  there  appear  two  white  bodies,  which  are  the  two 
halves  of  the  seed  that  change  into  leaves. — 111.  Cauline 
(caulinum),  which  is  attached  to  the  principal  stem.  The 
root  leaves  and  stem  leaves  of  a  plant  are  often  very  dif- 
ferent— 112.  Rameoua  (rameum),  when  a  leaf  rises  from 
the  branches. — 113.  Axillary  (axillare  or  subalare),  which 
stands  at  the  origin  of  the  branch. — 114.  Floral  (florale), 
which  stands  close  by  the  flower. 

In  respect  of  substance. 

115.  Membranaceous  (membranaceum),  when  both  mem- 
branes of  a  leaf  lie  close  upon  one  another,  w^ithout  any 
pulpy  substance  between  them ;  as  in  the  leaves  of  most 
trees  and  plants. — 116.  Fleshy  (carnosum),  w^hen  between 
the  membranes  there  is  much  soft  and  pulpy  substance ;  as 
in  houseleek,  Sempervivum  tectorum. — 117.  Hollow  (tubu- 
losum),  when  a  somewhat  fleshy  and  long  leaf,  as  in  the 
onion.  Allium  Cepa. — 118.  Bilocular  (biloculare),  when  in 
a  linear  leaf,  internally  hollow,  the  cavity  is  divided  by  a 
longitudinal  partition  into  two.  Lobelia  dortmanna. — 119. 
Articulate  (articulatum,  or  loculosum),  when  a  cylindrical 
hollow  leaf  has  its  cavities  divided  by  horizontal  partitions ; 
as  Juncus  articulatus. — 120.  Cylindrical  (teres),  when  it  is 
formed  like  a  cylinder. — 121.  Compressed  (compressum), 
when  a  thick  leaf  is  flat  on  both  sides. — 122.  Two-edg^ 
(anceps),  when  a  compressed  lea.f  is  sharp  on  both  edges.— 
123.  Depressed  (depressum),  when  the  upper  surface  of  a 
fleshy  leaf  is  pressed  down,  or,  as  it  were,  hollowed  out.~ 


IS4.  Fiat  (planniii),  nlien  the  upper  surface  of  a  tliick  leaf 
funns  un  even  plane. — 125.  GUihoas  (gibbosum,  ur  gibbuin), 
wlien  both  Burfaces  are  convex. — ISO.  Sdmitar-aliapeA  (aci- 
naoiforme) ;  a  two-edged  thick  leaf,  on  one  aide  sharp  and 
arched,  on  the  other  straight  and  broad. — 127.  Axe-sliaprd 
(dolabrifoime),  when  a  Oeehy  leaf  is  compressed,  circular 
on  the  upper  part,  convex  on  the  one  sidH,  sharp  edged  on 
the  other,  and  cylindrical  at  the  base. — ISS.  Timgve-ahaiied 
(iittguiforme),  wben  along  compresHed  leaf  ends  in  a  round 
point.— 129.  Three-aided  (trlquetrum),  when  the  leaf  is 
hounded  hy  three  narrow  sides,  and  is  at  the  same  time 
long.— 130.  Deltoid  (deltoideum),  when  a  Ihiclt  leaf  is 
bounded  by  three  broad  surfaces,  and  is  at  the  same  time 
short. — 131.  Four-cornered  (letragonura),  when  a  leaf,  long 
in  proportion,  is  hounded  by  four  narrow  surfaces;  as  in 
the  Pinos  nigra — 132.  Warty  (verrucoaum),  wben  short 
fleshy  leaves  are  truncated,  and  stand  in  thick  heaps;  as 
in  sume  Euphorbix, — 133.  Haok-akaped  (uncinatum),  wben 
B  fleshy  leaf  is  flat  above,  compressed  at  the  sides,  and  benl 
back  at  the  point. 

In  respect  qf  situation  and  position. 
134.  Oppimfe  (folia  opposita),  when  the  bases  of  the 
leaves  are  next  each  other,  on  opposite  sides  of  a  Btem.~- 
135.  Dimitniiar  (disparia),  when  of  two  leaves,  plaeed  op- 
posite, the  one  is  quite  differently  formed  from  the  other ; 
as  some  species  of  Melastuma.^lSS.  Aliemafe  (aJleraa), 
»ee  No.  11.^137.  Scattered  (sparBa),  when  the  leaves  stand 
tbtck  on  the  stem,  without  any  order.— 13H.  Crowded  (con- 
ferta,  or  approximata),  when  the  leaves  stand  so  close 
together  that  the  stem  cannot  be  seen.— 139.  Remote  (re- 
mola),  when  the  leaves  are  separated  on  the  stem  hy  certain 
interslices.-~140.  Three-together  ((«nia),wbea  three  leaves 
stand  round  the  stem  :  tliere  are  sometimes  four,  five,  six, 
seven,  eight,  &c.,  quaterna,  quina,  sena,  septena,  octona,  &c. 
—  141.  Starlike  (stellata,  or  verticil  lata),  when  several 
leaves  stand  round  the  stem  at  certain  distances ;  as  ia 
ladies-bedstraw,  Galium,  &c.— 142.  7\(fted  (fasciciilala), 
wben  a  number  of  leaves  stand  on  one  point;  as  in  the 
larch,  Piuns  larii,  Colastrus  buiifolius. — 143.  Tico-rmced 
{ dis(icha),  when  leaves  are  so  placed  oa  the  stem  that  they 
stand  on  one  plane ;  as  in  the  pitch  Sr,  Pinus  picea,  Looi- 
rera  sympbori carpus. — 144.  Deciamtrd  (decussata),  when 
ilie  stem,  in  its  whole  length,  is  set  round  with  four  rows 
of  leaves  at  each  branch,  and  when  one  looks  perpendicu- 
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larly  down  upon  it,  the  leaves  seem  to  form  a  cross  ;•  as  in 
Veronica  decussata. — 145 .  Imbricated  (imbricata),  when  one 
leaf  lies  over  another,  as  the  tiles  upon  a  roof.  Of  this 
there  are  the  following  kinds: — a.  Bifai'iously  imbricated 
(bifariam  imbricata),  when  the  leaves  are  so  laid  upon  one 
another  that  they  form  but  two  rows  longitudinally  on  the 
stem. — j3.  Trifariam  imbricata,  three  rows, — y.  Quadrifariam 
imbricata,  &c.  four  rows,  &c. 

F.    In  respect  ofinsertum. 

146.  Petiolated  (petiolatum),  when  a  leaf  is  famished 
with  a  footstalk. — 147.  Paiaceous  (palaceum),  when  the 
foot-stalk  is  attached  to  the  margin. — 148.  Peltated  (pelta- 
tum),  when  the  foot-stalk  is  inserted  into  the  middle  of 
the  leaf. — 149.  Sessile  (sessile),  when  the  leaf  is  attached 
to  the  stem  without  any  foot-stalk. — 150.  Loose  (solntnm, 
or  basi  solutum),  a  succulent  cylindrical  or  subulate  leaf, 
which  seems  to  have  no  connexion  with  the  stalk  on  which 
it  rests,  but  seems  to  hang  the  more  loosely;  as  Sedam 
album. — 151.  Riding  (equitans),  a  sword^haped  or  linear 
leaf,  that  forms  at  its  base  a  sharp  and  deep  furrow,  whose 
surfaces  lie  on  one  another,  and  embrace  the  stalk ;  Dra- 
caena ensifolia,  Sisyrinchium  striatum,  &c. — 152.  Decvrrent 
(decurrens),  when  the  foliaceous  substance  of  a  sessile  leaf 
runs  down  along  the  stem. — 163.  £m6rcu:in^  (amplexicaule), 
when  H  sessile  leaf  is  heart-shaped  at  the  base,  and  with 
both  lobes  embraces  the  stem. — 154.  Connate  (connatum), 
when  opposite  and  sessile  leaves  are  joined  at  their  base.— 
N.  A  perfoliated  leqf  (folium  perfoliatum),  is  already  de- 
scribed in  No.  59. 

F,    In  respect  of  direction, 

155.  Appressed  (adpressum),  when  the  leaf  turns  up,  and 
lays  its  upper  surface  to  the  stem. — 166.  Erect  (erectum,  or 
semiverticale),  when  the  leaf  is  directed  upwards,  and 
makes  with  the  stem  a  very  acute  angle. — 167.  Vertical 
(verticale),  which  stands  quite  upright,  and  thus  makes 
with  the  horizon  a  right  angle. — 158.  Ben^  sideways  (ad- 
versnm),  when  the  margin  of  a  vertical  leaf  is  turned 
towards  the  stem. — 159.  Spreading  (patens),  which  goes 
off  from  the  stem  in  an  acute  angle. — 160.  Bent  in  (inflexum, 
or  incurvum),  when  an  upright  leaf  is  bent  in  at  its  point 
towards  the  stem. — 161.  Oblique  (obliquum)  when  the  base 
of  the  leaf  stands  upwards,  and  the  point  is  turned  towards 
the  ground. — 162.  Horizonfa/ (horizontale),  when  the  upper 
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Burfiice  of  the  leaf  makea  with  the  stem  a  Tig\it  angle. — 
J(i3,  Bfnl  daim  (reclinatoin,  or  reflemni),  when  the  leaf 
stands  with  its  point  bent  towardE  the  earth. — 164.  BaU 
back  (revolutum),  when  the  leaf  is  bent  outwiirds,  and  its 
point  from  the  stem. — 165.  Hanging  iIdich  (deppndenB), 
when  the  base  is  turned  to  the  zenith,  and  the  point  towards 
the  ground. — 166.  Eooting  {radicaoa),  whenthe  leaf  strikes 
root. — 167.  Swimniiig  (nalans),  when  the  leaf  swim 9  on 
the  surface  of  water ;  as  in  Nymphsea  alba. — I6S.  Immerged 
(demersiun),  when  the  leaves  are  found  under  water. — 
IGQ.  Etaerging  (emeraum),  when  the  leaf  of  an  aquatic 
plant  raises  itself  out  of  the  water- 
Besides  the  petiole,  the  stipulie,  and  the  lamina,  which 
have  now  been  described,  there  are  two  appendages  which 
properljrbclongluthe  foliage,  and  still  remitin  to  be  noticed  ; 
tb^se  are  the  ramenlum,  and  the  cirrhua,  or  tendril. 

The  Sambnt  (ramentum),  is  a  small,  often  bristle-ahaped, 
leafet,  that  is  oblong,  tbja,  and  more  or  less  of  a  brown 
colour;  sometimes  placed,  lihe  the  stipulse,  in  the  angles 
of  the  petiole ;  hnt  aametimes,  lilcewise,  without  any  ordec 
on  tlie  stem.  It  appears  on  ell  trees  when  their  huds  open, 
and  falls  soon  after.  On  the  oak  it  stands  like  the  stipuhe, 
on  the  Scuti^h  fir,  Pinus  sylvestris,  it  is  soon  dispersed. 

When  the  stem  of  a  plant  is  covered  with  flue  dry  scales, 
that  hare  the  appearance  of  the  Ramenlum,  it  is  properly 
called  a  rHmentaceous  stem,  caulia  ramentaceus. 

The  Tendril  (cirrhas),  is  a  filiform  body,  which  serves 
for  attaching  plants  to  some  support  It  is  always  an 
alteration  of  some  other  part  of  the  plant ;  for  instance,  in 
the  vine,  of  a  leaf,  and  in  the  Artobotrys,  of  a  part  of  the 
infiorescence.  Climbing  plants  are  furnished  with  tendrils. 
They  are  in  general  spiral.    The  species  are  as  follows  : 

I.  Axillan/  (axillaris),  when  rising  from  the  Biillai  of  the 
leaves.— 2.  foliar  (foliaris),  when  springing  from  the  points 
of  the  leaves, — 3.  PeHolar  (petiolaris),  when  standing  on 
the  point  of  the  common  foot-stalk  of  a  compound  leaf. — 
4.  PedimctUaT  (pedu ocularis),  when  rising  from  the  foot' 
stalk  of  a'flower.— &.  Simple  (simplex),  when  not  divided. 
— 6.  CoRColKfe  (convolutus),  when  wind  in  gregularly  round 
a  prop,— 7.  Repolute  (revolulus),  when  winding  irregularly, 
sometimes  to  this  side,  sometimes  to  thaL 

To  the  infiorescence  are  to  be  referred  all  those  parts 
which  are  placed  above  the  articulation,  which  unites  the 
flower  with  the  plant  strictly  speaking,  the  term  denotes 
the  mode  in  which  the  flowers  are  arranj?ed  upon  their  stalk 
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or  rachis.  We  'will  first  describe  the  different  manners  io 
which  this  is  effected,  and  then  explain  the  nature  and 
modifications  of  the  accessory  leaves. 

The  inflorescence  in  many  plants  is  an  important  cha- 
racter, and  the  following  kinds  have  been  described,  viz. : 
The  whirl  (verticillus),  the  head  (capitulnm)^  the  ear  (spi- 
cula),  the  spike  (spica),  the  raceme  (racemus),  the  fascicle 
(fasciculus),  the  umbel  (umbella),  the  cyme  (cyma),  the 
corymb  (corymbus),  the  panicle  (panicula),  the  thyrse 
(thyrsus),  the  spadix  (spadix),  and  finally^  the  catkin 
(amentum). 

A  Whirl  (verticillus),  consists  of  several  flowers  that 
encircle  the  stem,  and  stand  uncovered  at  intervals  upon  it 
Of  this  there  are  the  following  kinds : 

1.  letting  (sessilis),  when  all  the  flowers  sit  close  to  the 
stem,  without  foot-stalk,  as  in  the  field  mint.  Mentha 
arvensis. — 2.  With  a  fooUstdUc  (pedunculatus),  when  the 
flowers  are  furnished  with  short  foot-stalks. — 3.  Headed 
(capitatus),  when  the  flowers  stand  so  thick  that  they  take 
the  figure  of  a  half  sphere ;  as  Phlomis  tuberosa. — 4.  JEfa^ 
(dimidiatus),  when  Uie  flowers  surround  only  the  half  of 
the  stalk;  as  in  balm,  Melissa  officinalis. — 6.  Close  (con- 
fertus),  when  one  whirl  stands  close  above  another. — 6. 
Distant  (distans),  when  the  whirls  stand  at  a  distance  one 
from  another. — 7.  Lettfy  (foliosus),  when  there  are  leaves 
at  the  base  of  the  whirl. — 8.  JLeaftess  (aphyllus),  when  there 
are  no  leaves  above  the  whirl.— 9.  Brnxteate  (bracteatus), 
when  there  are  floral  leaves,  or  bracteae  at  the  whirl. — 10. 
Ebracteate  (ebracteatus),  when  there  are  no  bracteae  at  the 
whirl. — 11.  Naked  (nudus),  when  no  leaves  or  bracteae 
stand  near  the  whirl. — 12.  Six,  eight,  ten,  or  many  flowered 
(sex,  octo,  decern,  or  multiflorus),  when  the  whirl  consists 
of  many  flowers. 

The  Head  (capitulum),  is  a  number  of  flowers  standing 
thick  upon  one  stalk,  so  as  to  form  a  round  head.  The 
flowers  have  either  foot-stalks,  or  sit  close.  The  following 
are  varieties  of  this : 

1.  Spherical  (globosum,  or  sphaericum),  when  the  flowers 
have  a  perfectly  round  form  ;  as  in  the  Gomphrena  glohosa. 
— 2.  Roundish  (subglobosum),  when  the  head  of  flowers  is 
nearly  round,  but  where  the  length  exceeds  the  breadth; 
as  in  clover;  Gomphrena  globosa. — 3>  Conical  (conicum), 
when  the  head  is  long,  drawing  towards  a  point;  as  in  Tri- 
folium  montanum. — 4.  Hemispherical  (dimidiatum,  or  hemi- 
sphericum),  when  the  head  is  round  on  one  side  suad  flat  on 
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the  other,  —  6.  Ltq/j  (foliosum),  when  the  head  is  sur- 
rounded  with  leavea.— 0,  Tufled  (curoosum),  having  leaves 
Ht  the  pointi  as  Bromelia  ananoa. — 7.  Naked  (niidam), 
when  it  is  devoid  of  leaves, — 1^.  Slaading  oa  Iht  jwinf  (ter- 
miDsle),  when  it  stands  on  the  top  of  the  stem.— 9.  Axillary 
(aiillare),  standing  on  the  angles  of  the  leaves,  that  is, 
vbere  the  base  of  the  leaf,  or  of  the  leaf-stalk,  la  placed. — 
10.  Alar  (alalis),  sitting  on  the  axillae  of  the  branohes, 

The  Ear  (spicula  or  locusta),  is  either  nanied  from  the 
flowers  of  the  grasses  enclosed  in  the  glume  ;  or  we  noder- 
sland  b;  it  also,  the  flowers  of  the  graoiineous  plants,  such 
as  cyperus,  Bcirpua  sylvaticua,  &c.,  which  aland  cloaely 
pressed  together  on  a  filiform  flower-stalk.  It  is  denomi- 
naled  according  to  the  number  of  the  flowers  and  their 
figures. —The  following  are  the  kinds  of  it  :— 

I.  One-_fii)weTed  (uniSora),  that  contains  but  one  flower; 
as  Agroatis. — 2.  Tivofiomered  (biflora),  having  two  flowers; 
as  in  Aira.— 3.  Jlirec-Jioieereit  (triflora),  &c. — i.  Maity- 
fiawered  (multiflora'),  that  contains  many  flowers. — B.  Rnand 
(teres),  when  the  flowers  in  the  spicula  are  so  placed  (hat 
their  horizontal  section  is  round ;  as  Glyceria  fluitans,  &c. 
— 6.  Tvm  Tanked  (disticha),  when  the  flowers  in  the  Spicula 
aJB  placed  in  two  opposite  row«  on  the  same  level ;  as  in 
CjperoB. — 7-  Ovate  (ovata),  when  the  outline  of  the  spicula 
resembles  the  flgure  of  an  egg ;  as  Bromus  aecalinua. — 
8.  ObUmg  (oblonga),  when  the  outline  of  the  spicula  ex- 
hibits an  ellipsis  more  or  less  perfccL — 9.  Linear  (linearis), 
when  the  spicnla  is  long  and  small,  but  of  equal  breadth 
thronghont. 

The  Spike  (spica)  is  thai  sort  of  inflorescence  when  many 
flowers,  without  any  foot-stalk,  ait  on  a  simple  Sliform  prin- 
cipal flower-stalk.  If  there  be  a  foot-atalk,  Jl  must  be 
much  shorter  than  the  flower.    The  kinds  are, 

I,  Glomtrate  (glomerata),  when  the  spike  consists  of  a 
spherical  selection  of  flowers.— 2.  Interruyted  (inlerrupta), 
when  the  flowers  upon  the  spike  are  interrupted  by  naked 
interstices.— 3.  Verticillated  (vertlcillala),  when  the  flowers, 
leaving  naked  interstices  on  the  spike,  appear  on  (hat  ac- 
count to  be  placed  in  whirls.— 4.  Imbricated  (imbricata), 
when  the  flowers  stand  ao  thick  together  that  one  lies  upoji 
another.— S.  Diatickota  (disticha),  when  the  dowers  are 
arranged  on  (he  spike  in  two  rows. — 6.  Onr-r«(ceiJ(secnnda), 
when  the  flowers  are  all  arranged  on  one  side  of  the  spike, 
so  that  the  other  side  ia  naked. — 7.  Cylindrical  (eyiindrica), 
when  the  spike  is  equally  covered  with  flowers  both  above 
and  below- — B.  lAttear  (linearis),  that  ia  very  slender,  and 
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of  equal  thickness. — 9,  Ovate  (ovata),  that  is  thick  above, 
more  slender  below,  and  appears  of  an  ova!  form. — Id.  Ven- 
tricose  (ventricosa),  thick  in  the  middle,  and  slender  at 
both  extremities. — 11.  Letify  (foliosa),  having  leaves  be- 
tween the  flowers. — 12.  Comose  (comosa),  having-  leaves  at 
the  apex. — 13.  Fringed  (ciliata),  having  hairs  between  the 
flowers.  -*>  14.  Simple  (simplex),  without  branches. — 15. 
Branched  or  compound  (ramosa,  or  composita),  when  several 
spikes  stand  on  one  branched  or  divided  stalk. — 16.  Cotgu- 
gute  (conjngata),  When  two  spikes  standing  on  one  stalk 
unite  at  the  base. — 17.  Bundled  (fasciculata),  when  several 
spikes  standing  on  one  foot-stalk  unite  at  the  base. — 18. 
Terminal  (terminalis),  standing  on  the  apex  of  the  stalk  or 
branch. — 19.  Axillary  (axillaris),  standing  in  the  angles  at 
the  origin  of  the  leaves. — 20.  Lateral  (lateralis),  standing 
on  the  wood  of  the  former  year,  that  is,  on  the  place  now 
destitute  of  leaves. 

The  Raceme  (racemus)  is  that  sort  of  inflorescence  to 
which  several  pedunculated  flowers  are  longitudinally  at^ 
tached,  nearly  of  equal  length,  or  at  least  where  the  lowest 
flower-stalks  are  little  longer  than  the  upper.  Here  follow 
the  diflerent  kinds  of  Raceme ; — 

1.  One-sided  (unilateralis),  when  only  one  side  of  the 
stem  is  set  with  flowers. — 2.  One-rowed  (secundus),  when 
the  flower-stalks  are  situated  round  the  principal  stem,  but 
the  flowers  themselves  are  directed  only  to  one  side. — 
3.  Limber  (laxus),  when  the  raceme  is  very  pliant  and 
flexible. — 4.  Stiff  (strictus),  when  the  raceme  does  not 
bend. — 5.  Simple  (simplex),  when  it  is  unbranched. — 6. 
Compound  (compositus),  when  several  single  racemes  unite 
on  one  stem. — 7.  Coryvgate  (conjugatus),  when  two  racemes, 
standing  on  one  stem,  unite  at  the  base. — 8.  Naked  (nudus), 
without  leaves  or  bracteae. — 9.  Foliate  (foliatus^,  set  with 
leaves  or  bracteae. — 10.  Bracteate  (bracteatus),  when  there 
are  bracteae  at  the  flowers. — 11.  Ebracteate  (ebracteatus), 
having  no  bracteae. — 12.  Erect  (erectus),  standing  upright. 
— 13.  iS^fra^Af  (rectus),  straight  without  bending. — 14.  Cer- 
nuous  (cernuus),  when  the  apex  of  the  raceme  is  bent  down- 
wards.— 15.  Nodding  (nutans),  when  the  half  of  the  raceme 
is  bent  downwards. — 16.  Hanging  (pendulus),  when  the 
raceme  hangs  down  perpendicularly. 

The  Fascicle  or  bundle  (fasciculus),  is  a  number  of 
simple  foot-stalks,  of  equal  height,  which  arise  at  the  point 
of  the  stem,  not  from  one  point,  but  from  several.  As  an 
example  of  the  fasciculus  may  be  quoted  Dianthus  carthu- 
fiianorum. 
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The  Umbel  (umbella)  fluasigta  of  a  number  of  llower- 

slalka,  of  equul  length,  that  rise  from  the  point.     In  Hn 

□mbel  the  flowet-Blalks  are  called  tays  (, radii).    There  are 

the  following  varietieB  of  the  umbel. 

1.  Sitiiple  (simplex),  when  the  raja  bear  but  one  flower. — 
2.  Cunpaund  (composita),  when  each  ra;  of  the  umbel  sup- 
ports a  aimple  umbel.  The  rajs  which  support  the  simple 
umbels  are  called  the  aniversal  or  general  umbel,  umbella 
universalig.  The  simple  umbels  are  called  the  particular 
or  partial  umbels,  umbella  partialis  orumbellula. — i.  Sitting 
(sessilis),  when  the  umbel  has  no  stalk. — i.  Pedunculated 
(peduDculata),  whea  it  is  furnished  with  a  stalk. — 5.  Claie 
(conferta),  when  the  rajs  of  tlie  umbel  stand  so  near  one  to 
another  that  the  whole  umbel  becomes  very  thick  and  close. 
— 6.  Diiiaitt  (rara),  when  the  raja  stand  wide. — 7.  Poor 
(depauperata),  when  the  nmhel  has  but  few  flowers.— B. 
Comei  (eonieia),  when  the  middle  rays  are  hi^h  but  stand 
thick,  so  that  the  whole  form  a  globular  figure — 9.  Flat 
(plana),  when  the  raja  being  of  e<|ual  length,  the  flowen 
farm  a  flat  surface. 

The  CvHE  (cjma)  is  that  species  of  inflorescence  where 
the  whole  at  first  view  has  the  appcHraoee  of  a  compound 
umbel,  only  the  principal  flower-stalk  and  those  wbicli  sup- 
port the  particular  florets  do  not  rise  from  the  same  point. 
The  flower-stalks  rise  close  above  one  another  and  are 
divided  into  irregular  branches.  Examples  of  the  cyme 
are  found  in  Sambucus  nigra,  and  Viburnum  opulus. 

The  Corymb  (corymbus)  is,  properly  aptakinn,  an  erect 
racemus,  the  lower  flower-stalks  of  which  are  either  branch- 
ed or  simple,  but  alwaja  su  much  produced  as  to  be  of  equal 
height  with  the  uppermost. 

The  Panicle  (paaicula)  consists  of  a  number  of  simple 
flowers  that  stand  on  nnequally  divided  branches,  and  on  a 
long  peduncle.    The  kinds  are, 

I.A'i)npIc(simplex),thathasonlj  undivided  side  branches. 
— 8.  Branched  (ramoaa),  when  the  branches  are  again 
branched.— 3.  Math  branched  (ramosissima),  when  the  side 
branches  are  much  divided.^^.  Disa;ip«rine' (deliquescens), 
when  the  foot-stalk  so  loses  in  branching  that  it  cannot  be 
traced  to  the  end.— 5.  Spreadiiig  (patentissima),  when  the 
branches  stand  wide  from  one  another,  and  spread  out  on 
bU  sides. — 6.  Ctmoded  (coarctata),  when  the  branches  stand 
verj  close  together. — T.  Oue-raiced  (secunda),  when  th« 
branches  incline  all  to  one  side. 

The  Thyhse  (thyrsus)  is  a  condensed  panicle,   whose 
branches  are  eo  thick  that  the  whole  has  an  oval  fonn ;  as 
Rr2 
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in  the  flower  of  the  privet,  Ligastrum  Tulgare^  Tussilago 
petasites. 

The  Spadix  is  peculiar  to  the  palms,  and  some  plants 
allied  to  the  genus  Arum.  All  flower-stalks  that  are  con- 
tained in  a  vagina,  are  called  Spadix.  This  organ  is  some- 
times found  like  a  spike,  racemus,  or  panicle,  and  from 
these  it  takes  its  name. 

The  terms  appropriated  to  it  are  the  following : 

1.  Spiked  (spicatus),  having  the  appearance  of  a  spike.— 
2.  RacemeUke  (rticemoBUB),  forming  a  raceme. — 3.  Panum- 
lated  (paniculata),  having  the  form  of  a  panicle. 

The  Catkin  (amentum,  or  julus),  is  a  long  and  always 
simple  stem,  which  is  thickly  covered  with  scales,  under 
which  are  the  flowers,  or  their  essential  parts. 

Examples  of  this  are  found  in  the  willows  (salices), 
hazel  (Corylus  avellana),  hornbeam  (carpinus),  &c. 

1.  Cylindrical  (cylindricum),  which  is  equally  thick  aboTe 
or  below. — 2.  Attenuated  (attenuatum),  which  grows  thinner 
and  thinner  to  the  point. — 3.  Slender  (gracUe),  which  is 
long  but  has  few  scales,  and  also  is  slender  in  proportion  to 
its  length.— 4.  Ovate  (ovatum)  which  is  thick  below  and 
around,  but  grows  gradually  more  slender  to  the  point. 

The  accessory  leaves  of  the  inflorescence  are  the  bracteae, 
of  which  the  spatha,  and  the  involucrum  are  varieties. 

The  Bractele  are  small  leaves,  placed  above  the  articu- 
lation of  the  inflorescence,  near  or  between  the  flowers,  and 
in  general  are  of  a  different  shape  and  colour  from  the  other 
leaves.  They  are  subject  to  many  variations  of  figure, 
duration,  &c. ;  the  terms  to  express  which  are  the  same  as 
are  applied  to  leaves  under  similar  circumstances. 

The  Spatha  and  the  Involucrum  differ  from  bracteae  in 
being  situated  immediately  below  the  articulation  of  the 
inflorescence  with  the  plant.  They  are  both  subject  to 
several  variations  of  form,  which  are  designated  by  par- 
ticular names. 

ITie  spatha  is, 

1.  Univalve  (univalvis),  when  it  consists  but  of  one  leaf; 
as  in  Arum  roaculatum. — 2.  Bivalve  (bivalvis)  when  two 
leaves  stand  opposite  each  other,  as  in  Stratiotes. — 3.  Halted 
(dimidiata),  when  the  flowers  are  covered  on  one  side  only. 
— 4.  Permanent  (persistens),  when  it  remains  unchanged 
till  the  fruit  appears. 

The  Invollcrum  consists  of  several  leaves,  surrounding 
one  or  several  flowers.  It  is  chiefly  known  in  umbelliferous 
plants,  and  in  compound  flowers.  In  the  former  the  terms 
employed  de  not  diffet  ftom  those  used  for  other  parts  of  a 
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plant;  in  the  latter  it  is  altogxther  of  anoIbEr  kind,  and 

requires  a  particular  dcBcriptioo. 

The  conimon  Calvx,  commun  Perianthiuh,  or  Amiiii- 
UIUN,  as  it  is  Bometiintrs  called,  is  an  invniucrum,  nhiuh 
contains  u  great  Dumber  of  Sowers,  in  such  a  manner  as 
that  these  flowers  appear  to  form  but  one ;  as  in  the  dande- 
lioa  (LeDDtodoD  taraxacnm),  blue  boltle(CenIanrea  cyanus), 
sun  flower  (Heiianthas  annuaa^  fee.    The  kinds  are, 

I.  Oiu-Uaveii  (monophyllum),  that  coDsists  of  but  one 
leaf,  Dniled  at  (he  base,  but  divided  at  tup. — 2.  IHaaii-leaivd 
( poly ph ill um>,  that  is  compounded  of  several  leaves.— 3. 
Simpir  (simplei.),  miien  the  flowers  are  surrounded  with  a 
single  row  of  leaves. — 1.  fgmil  (iequale),  when  in  a  simple 
perianth  the  leaves  are  of  equal  length. — fi.  Sc4ilg  or  imbri- 
cated (squamosum  or  imbricalum ),  vrhen  the  common  pe- 
rianth consists  of  closet;  imbricated  foliola.— 0.  Squamaae 
(squamosum),  when  the  foliolaare  bent  back  at  the  point. — 
T.  ScarioN  (scariosam),  when  the  foliola  are  hard  and  dry  ; 
this  is  found  in  Centaurea  glastifolia. — 8.  Fringed  (cilia* 
turn),  when  the  margiaa  of  the  foliola  are  beset  with  short 
bristles  of  equal  length — 9.  Muritated  (muricatum),  when 
the  margins  of  the  foliola  are  set  with  short  stiff  pricklea. — 
10.  Thiymy  (spinosum),  when  each  leafet  is  provided  with 
a  thorn  :  these  are  either  simple  thorns  (spins  simpliccs), 
or  branched  (ramosa;). — 11.  Turbiiuiled  (turbinatum),  when 
the  perianth  has  quite  the  figure  of  a  top, — 12.  Sjibrridl 
(globosnm),  when  it  has  the  form  of  a  perfect  sphere, — 

15.  Heminpherical  (hemisphsricum),  when  it  is  round  be- 
low and  Bat  above. — 14.  Cglhuiricat  (cylindricum),  when 
the  perianth  is  round  and  long,  as  thick  above  aa  below. — 

16.  Flat  (planum),  when  the  foliola  of  the  perianth  are 
spread  out  quite  flat.— 16.  Doubled  or  ealycslal^  (auclum  or 
calyculatnm),  when  at  the  base  of  the  common  perinnlli 
there  is  another  row  of  foliola,  that  appear  to  form  another 
inrolucrum  ;  as  in  dandelion,  Lenntodon  Taraxacum. 

The  Flower  is  the  part  immediately  termiQaling  the 
twigs  or  branches  of  the  infiorcacence,  and  containing  the 
commencement  of  the  fruiL  lis  parts  are  the  Co/^t,  the 
Cunilla,  the  Slamtjia,  and  the  PiiiiUuia;  besides  which 
must  be  noticed  (he  DUcui. 

When  the  ealyi  and  corolla  are  so  confounded  as  not  to 
be  capable  of  being  disdnguished  they  are  called  I'rrian- 
THiun;  as  in  Butomus. 

The  Calvx  immediately  encloses  the  (lower.    It  is, 

1,  Abiding  (persiKlenaX  remaining  after  the  flower  falls 
off;  u  in  the  henbane,  Hyoscyamus  nigel.- 3.  Dfcidliiiiia 
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(deciduus),  that  falls  off  at  the  same  time  with  the  flower ; 
as  in  the  lime  tree,  Tilia  Europsea. — 3.  WWtering  (mar- 
cescens),  that  withers  after  the  flower,  but  still  remains  for 
some  time,  and  at  last  drops  off;  as  in  the  apricot,  Pmnus 
Armeniaca. — 4.  Caducous  (caducus),  that  falls  off  before 
the  flower;  as  in  the  poppy,  Papaver  somniferom.— 5. 
Simple  (simplex).  —  6.  Double  (duplex),  when  a  doable 
calyx  encloses  the  flower;  as  the  strawberry,  Fragaria 
vesca;  mallow,  Malva  rotandifolia. — 7.  One-leaded  (mono- 
phyllus),  when  the  calyx  consists  of  one  leaf,  that  is,  it 
may  be  divided  into  equal  or  unequal  lacinise,  but  all  of 
them  are  connected  at  the  base. — 8.  Two,  threes  four^  fite- 
leavedy  di-tri-tetra-penta,  &c.  phyllus,  many  leaved  (polyphil- 
lus),  when  it  consists  of  two  or  more  foliola. — 9.  Dentated 
(dentatus),  when  it  has  at  the  margin  short  segments  or 
indentations,  but  which  are  not  deeper  at  most  than  the 
fourth  part  of  the  whole  calyx.  According  to  the  number 
of  these  segments  the  calyx  is  bi,  tri,  quadri,  quinque,  &c. 
or  multidentatus,  with  two,  three,  four,  five,  or  many  seg- 
ments.— 10.  Cleft  (fissus),  when  the  calyx  is  divided  into 
laciniae,  but  which  reach  only  to  the  middle.  It  is  often 
bi-tri-quadri-multifidus. — 11.  Parted  (partitus),  when  it  is 
divided  down  to  the  base.  These  divisions  are  also  named 
according  to  their  number,  as  bi-tri-quadri-&c.  mnltipar- 
titus. — 12.  Labiated  or  bilabiated  (labiatus  or  bilabiatus), 
when  it  is  deeply  divided  into  two  lacinise,  both  of  which 
are  dentated;  as  in  garden  sage.  Salvia  oflSoinalis. — 13. 
Entire  (integer),  whan  a  monophyllus  calyx  is  short,  round 
at  the  base,  and  entire  on  the  margin. — 14.  Urceolated 
(urceolatus),  when  a  monophyllous  calyx  is  short,  round 
at  the  base,  and  entire  on  the  margin. — 15.  Shut  (clkausus), 
when  a  polyphyllous,  or  divided  calyx,  applies  itself  closel j 
to  the  corolla. — 16.  Tubular  (tubulosus),  when  a  divided 
cleft,  or  indented  calyx,  at  its  origin  is  cylindrical,  and 
forms  a  tube. — 17.  Spreading  (patens),  when,  in  a  mono- 
phyllous or  polyphyllous  calyx,  the  foliola  or  laciniaB  stand 
quite  open. — 18.  Reflected  (reflexus),  when  either  the  seg- 
ments, or  laciniae  in  monophyllous  calyxes,  or  the  foliola 
in  polyphyllous,  are  bent  back. — 19.  Inflated  (inflatos), 
when  the  calyx  is  hollow,  and  bellies  out. — 20.  Abbreviate 
(abbreviatus),  when  the  calyx  is  much  shorter  than  the 
corolla. — 21.  Coloured  (coloratus),  when  the  calyx  is  of 
another  colour  than  green. 

The  CoROUA  is  the  envelope,  or  small  leaves  enclosed 
by  the  calyx,  surrounding  the  interior  parts  of  the  flower, 
of  a  more  delicate  structure  than  the  <^yx,  and  of  another 
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colour  than  green.  It  oonsiBts  either  of  one  piece  or  of 
several;  the  liraC  called  a  monopetalaus  corolla  (corolla 
nionopetala),  the  last  polypetaluus  (corolla  polypetala). 
The  piecel  it  consists  of  are  called  petals  (petals). 

The  mimopetaloiig  eariiUa  is  that  which  codbieIs  of  bat  one 
piece,  wliich,  however,  may  be  divided  Into  eegments,  but 
which  must  always  be  entire  at  the  base.  The  following 
are  varieties  of  this  corolla  :-^ 

1.  Tuiufar  (tabnloaa),  that  consists  of  a  single  piece, 
hollow  and  of  equal  thickness.  The  Email  corolla  or  floret, 
which  is  found  included  in  a  cnmnion  perianthiuni,  ia  also 
called  tabular,  although  it  sometimes  departs  from  thia 
form. — 2.  Ctnbshapid  (clarata),  ivhich  forms  a  tube,  groor- 
ing  gradoally  wider  upwards,  and  narrower  at  the  aperture. 
— 3.  Siiheriml  ( globosa),  which  ia  narrow  above  and  below, 
and  wide  in  the  middle. — i.  BeU-nhapfd  (cumpanulala), 
that  grows  gradually  wider  to  the  mouth,  so  that  it  lias 
nearly  the  appearance  of  a  bell. — S.  Cvit-thaped  (cyathi- 
fonnia),  when  a  cylindrical  tube  grows  gradually  wider 
■from  below  upwards,  but  the  margin  is  opright,  and  not 
bent  back  or  contracted. — 6.  Urceolaitd  (urceolata),  when 
a  short  cylindrical  tnbe  extends  itself  into  a  wide  surface, 
the  margin  of  which  is  erect — 7.  Fiaaul-Bhaped  (infundiT 
buliformis),  when  the  tube  of  the  corolla  grows  gradually 
wide,  above  that  is  obversely  conical,  but  the  rim  pretty  flat 
and  turned  outwards. — 8.  Sntrer-aluiped  (hypocraleriformis  1, 
when  the  tnbe  of  the  corolla  is  perfectly  cylindrical,  but 
very  long,  and  the  rim  forma  a  broad  expansion ;  as  in 
Phlox. — 0.  Wlieel-akaped  (rotata),  when  a  cylindrical  tnbe 
is  very  sbort,  nearly  shorter  than  the  calyi,  sometimes 
hardly  perceptible,  and  ita  margin  is  quite  flat  It  is  almost 
the  same  with  the  foregoing,  only  the  tube  ii  very  abort; 
aa  in  abepherd's  club,  Verbaacnm.  —  10.  Tongue-ihaped 
(ligulata),  when  the  tube  ia  not  long,  suddenly  oeasee,  and 
ends  in  an  oblong  enpansion  ;  aa  in  the  Aristolochia  clema- 
tilia,  and  in  aome  Bowers  that  are  contained  in  a  common 
perianlbium. — 11.  Difform  (diObrmis),  when  the  tube  gra- 
dnally  becomes  wider  above,  and  ia  divided  into  unequal 
lobes ;  aa  in  some  corollas  that  are  included  in  a  common 
perianthium,  e.  g.  the  blue  bottle,  Centaurea  cyanna — 12. 
Hingent  (ringens),  when  the  margin  of  a  tubular  corolla  is 
divided  into  two  parts,  of  which  the  npper  part  is  arched, 
the  under  oblong,  and  lias  aome  resemblance  to  tbe  open 
month  of  an  animal ;  as  in  sage.  Salvia  offlcinalis.— 13. 
Ma»krd  (pcraonata),  when  both  segments  of  the  ringent 
flower  are  oloaely  pressed  together;  bh  in  snap-dragon. 
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Antirrhinum  m^juB.  — 14.  BUabiate  ^bilabiata),  when  the 
corolla  has  two  segments  or  lips,  which  lie  orer  against 
each  other,  and  which  are  themselves  often  laeiniated  or 
cleft. — 15.  One-lipped  (unilabiata),  when  in  a  ringent,  per- 
sonate, &c.  corolla,  the  upper  or  under  lip  is  wanting,  as  in 
Teucrium. 

The  kinds  of  the  many-petalled  corolla  ^corolla  pol3rpetala 
are, 

1.  Roselike  (rosacea),  when  petals  which  are  pretty  round, 
and  at  their  base  have  no  unguis,  form  a  corolla. — 2.  Mal- 
lowlike (malvacea),  when  five  petals,  which  at  the  base  are 
considerably  attenuated,  so  unite  below  that  tliey  appear  to 
be  monopetalous. — 3.  Cross-like  (cruciata),  when  four  petals, 
which  are  very  much  produced  at  their  base,  stand  opposite 
to  one  another;  as  in  Sinapis  alba,  Brassica  oleEacea,vi- 
ridis,  &c. — 4.  Pink  (caryophyllacea),  when  five  petals  at 
their  base  are  much  elongated,  and  stand  in  a  monophylloos 
calyx ;  as  in  Dianthus  caryophyllus,  &c.-^5.  lAlyMke  (lili- 
acea),  when  there  are  six  petals,  but  no  calyx.  In  some 
there  are  only  three,  in  others  they  form  a  tube  at  the  hot- 
tom.  This  makes  the  idea  somewhat  indefinite,  bat  it  ought 
to  be  remarked  that  this  kind  of  corolla  never  has  a  calyx, 
and  that  it  is  only  proper  to  the  lilies. — 6.  Ttiw,  threey  fnor^ 
fivcy  many  petalled  (di-tri-tetra-penta-&c.  polypetala),  thus 
the  corolla  is  denominated  according  to  the  number  of  the 
petals. — 7.  Papilionaceous  (papilionacea),  when  four  petals 
differing  in  figure  stand  together ;  to  these  petals  the  fol- 
lowing names  have  been  given  (for  instances,  examine  the 
flowers  of  the  common  pea,  pisum  sativum,  or  vetch,  vida 
sativa) : — a.  The  standard  (vexillum)  is  the  uppermost  petal, 
which  is  commonly  the  largest,  and  is  somewhat  concave.— 
6.  The  two  wings  (alae)  are  the  two  petals,  which  stand 
under  the  vexillum,  and  opposite  to  each  other  on  each 
side. — c.  The  keel  (carina)  is  the  undermost  petal ;  it  is 
hollow,  and  stands  under  the  vexillum,  and  opposite  to  it, 
and  contains  the  ovary,  with  the  stamina  and  pistillumw— 

8.  Orchideous  (orchidea),  is  a  corolla,  composed  of  five  petals, 
of  which  the  undermost  is  long,  and  sometimes  cleft ;  the 
other  four  are  arched,  and  bent  towards  one  another.— 

9.  Irregular  (irregularis),  consisting  of  four  or  more  petals, 
which  are  of  different  lengths  and  inclination,  so  that  they 
do  not  come  under  the  description  of  the  other  kinds. 

A  single  division  of  the  corolla,  as  we  have  observed,  is 
called  a  Petal  (petalum);  when  this  is  plain  the  upper 
part  is  called  lamina,  the  under  part  unguis. 

The  particular  parts  of  the  corolla  have,  besides^  appro- 
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pri&ta  nBmeE.  The  followitif;  are  those  of  the  mnnopefatoua 

I,  The  (Hie  (tubus),  of  a  jnonapetaloua  corolla  is  the 
under  part,  which  is  hollow,  and  in  general  of  equal  tbick- 
nesa.  All  Sowers  with  this  kind  of  corolla  have  a  tube, 
except  the  bell-shaped,  and  sometiniDa  the  wheel-shaped.^ 
2-  The  border  (limbns),  is  the  opening  of  the  corolla,  espe- 
cially when  it  is  bent  back.  The  limbuH  is  often  dentated 
or  deeply  divided,  and  the  dmaions  are  called — 3.  Segments 
or  lobi)  (laciniae  or  lobi)i  and  they  are  denominated  accord- 
ing to  their  figure,  number,  and  sitnalion. — 4.  The  helmet 
(^alea)  is  the  upper  arched  lacinia  of  a  ringent  or  masked 
corolla,  which  is  furthet  deaomlnated  according  to  its  situ- 
ation, Sgiire,  Had  segmentB  or  lacinlae. — 5.  The  gape  (rictus) 
is,  in  ringent  flowers,  the  space  between  the  two  estremities 
uf  the  helmet  and  the  under  Up.— 6.  The  thrma  (faux),  in 
a  monopetalouB  and  ringent  corolla,  is  the  opening  of  the 
tube. — T.  The  palate  (palatum),  in  a  personate  eorolla,  is 
the  arch  of  the  under  lip,  which  is  so  elevated  as  to  close 
the  faux.— 8.  The  labelima  is  lie  under  lip  of  a  ringent  and 
personate  corolla.— 9.  The  tips  (labia),  in  the  bilabiate  and 
unilabiate  Bowers,  are  two  divisions,  the  one  called  the 
upper  lip  (labium  superius),  aod  the  other  the  nnder  lip 
(labium  inferius).  The  galea  and  labellum  are  likewise  by 
some  botanists  called  lips. 

The  Stamens  are  the  male  orgaos  of  the  plant,  and  arc 
seated  between  the  corolla  and  the  ovarium.  Their  pacts 
are  three ;  the  filament,  the  anther,  and  the  pollen. 

The  FiLAMSNT  (tUameutum)  is  a  jongish  body,  that  is  des- 
tined for  the  support  and  elevation  of  the  anther.  In  its 
figure  it  is  very  various  :— 

I.  CapitlaTy  (rapillare),  that  is  all  of  equal  thickness,  anil 
as  fine  as  a  hair.— 2.  Filifona  (flliforme),  like  the  former, 
only  thicker. — 3.  Awl-ihaptil  (subulatum),  which  is  thicker 
below  than  above. — 1.  Dilaled  (dilalatnin),  that  ia,  so  com- 
pressed on  the  sides  as  to  appear  broad  and  leaf-like S. 

Heart-thaped  (cordatnm),  the  aame  with  the  foregoing,  but 
witli  a  margin  above  and  pointed  below ;  as  in  Hahernia.— 
6.  Wedge-thaped  (cuoeifarme),  a  dilated  filament,  that  is 
painted  below,  but  cleft  above ;  as  in  Lotus  tetragonolobus. 
— T.  l/MK  (liberum),  that  is  not  attached  to  any  other  fila- 
ment.— 8.  CiiiiTiOie(connatum),  when  several  grow  together, 
forming  a  cylinder ;  as  in  the  mallow,  Malva. — 0.  Bifid 
(bifid am),  when  a  filament  is  divided  into  two  parts. — In. 
Mtdtijid  at  braaclifd  (mnttifidum  or  ramosum),  when  il  is 
divided  into  many  biancheii  as  in  Carolinea  princeps. — 
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11.  Jointed  (articulatum),  when  the  filament  has  a  moveable 
joint ;  as  in  sage,  Salvia  officinalis. — 12.  Connicent  (conni- 
vens),  when  several  filaments  bend  towards  one  another  at 
their  points. — 13.  Incurved  (incarvum),  that  has  a  bend  like 
a  bow. — 14.  Declined  (declinatum),  when  several  filaments 
do  not  stand  erect,  but  by  degrees,  without  describing  a 
large  curve,  bend  towards  the  upper  or  under  part  of  the 
flower;  as  in  Pyrola. — 16.  Hairy  (pilosum),  set  with  fine 
hairs. — 16.  Equal  (aequale),  that  are  all  of  equal  length.— 
17.  U7^equal  (inaequale),  when  some  are  long  and  some  short 

The  Anther  (anthera)  is  a  hollow  cellular  body,  that 
contains  a  quantity  of  pollen.  Its  kinds  are  the  following:— 

1.  Oblong  (oblonga\  which  is  long  and  pointed  at  both 
ends. — 2.  Linear  (linearis),  that  is  long  and  flat^  but  all  of 
equal  breadth. — 3.  /S|pAmca2(globosa),when  perfectly  round. 
— 4.  Kidney-shaped  (reniformis),  that  is,  spherical  on  one 
side,  but  concave  on  the  other ;  as  in  groundivy,  Glechoma 
hederacea,  foxglove.  Digitalis  purpurea,  &c. — 5.  Doubled 
(didyma),  when  two  seem  to  be  joined  together. — 6.  Arrow- 
shaped  (sag^ttata),  that  has  a  long  point,  and  is  cleft  at  the 
base  into  two  parts. — 7.  Bifid  (bifida),  that. is,  linear,  bat 
cleft  above  and  below,  as  in  the  grasses. — 8.  PeUated  (pel- 
tata),  that  is,  circular,  flat  on  both  sides,  and  attached  by 
the  middle  to  the  filament ;  as  in  the  yew,  Taxus  baccata.— 
9.  Dentated  (dentata),  that  on  the  margin  has  dents  or  in- 
dentations ;  asin  the  yew,  Taxus  baccata. — 10.  JEfair2((pilosa), 
that  is  covered  with  hair ;  as  in  the  dead  nettle,  Lamium 
album. — 11.  TwO'liomed  (bicomis),  which  has  at  its  apex 
two  subulate  prolongations ;  as  in  Pyrola,  Arbutus,  Erica, 
&c. — 12.  Awned  (aristata),  that  at  the  base  has  two  bristle- 
shaped  appendages ;  as  in  Erica. — 13.  Crested  (cristata), 
when  two  cartilaginous  points  are  set  on  the  sides  or  on  the 
base;  as  in  some  heaths,  Ericae. — 14.  Awnless  (mutica), 
when  it  has  neither  awn  nor  crest.  It  is  the  opposite  of 
No.  12, 13. — 16.  Angulated  (angulata),  that  has  several  deep 
furrows  that  form  four  or  more  angles. — 16.  Bilocular  (biio- 
cularis),  when  the  anther  is  divided  by  a  partition  into  two 
parts  or  cells.— 17.  Unilocular  (unilocular is),  when  there  is 
but  one  cell  or  cavity  in  the  anther. — 18.  Bursting  at  the 
side  (latere  dehiscens). — 19.  Bursting  at  the  point  (apice 
dehiscens). — 20.  Fr^c  (libera),  that  is  not  attached  to  another 
anther. — 21.  Connate  (connata),  when  several  grow  together, 
forming  a  tube. — 22.  Erect  (erecta),  standing  with  its  base 
straight  on  the  point  of  the  filament. — 23.  Incumbent  (incum- 
bens),  that  is  perpendicularly,  or  even  obliquely,  attached 
to  the  filament. — 24.  Lateral  (lateralis),  that  is  attached,  by 
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its  Bid^o  the  poiot  of  the  filament.— 2S.  Mavrahle  (versa- 
tilis),  when  Nns.  23  and  24  are  lu  slightly  attached  to  the 
tilanieDt  (bat  the  leaat  motion  agitates  the  aiitber.~26.  Ad- 
nate  (adnata),  when  tlie  anther  ia  closely  attached  ta  both 
sides  of  the  point  of  the  filajnent.— 27.  Sitting  (seBsilis),  that 

The  PoLiiN  is  a  powder,  that  appears  in  the  form  of  the 
finest  dust.  In  the  microscope  its  Bgare  is  various,  being 
hollow,  and  filled  with  a  fertilising  moisture. 

The  FisTuxuH  is  the  organ  which  occupies  the  centre  of 
the  flower,  and  which  finally  terminates  the  develnpnient  of 
the  inflorescence,  just  as  a  bud  terminates  the  progress  of 
the  foliage.  Hence  it  has  been  philosophically  considered 
as  a  bud  in  a  particular  slate.  It  consists  of  three  parts  j 
the  ovarium,  the  style,  and  the  stigma. 

The  Ovarium  ia  the  anderniost  part  of  the  pistillnm,  and 
ia  the  mdiment  of  the  foture  frnit.  The  nnmher  of  Dvaria 
is  very  various ;  they  are  reckoned  from  six  to  eight,  after 
which  they  are  said  to  be  several  or  many  ovaria.  The 
figure  is  also  very  different.    The  principal  kinds  are  :^ 

1.  Sitting  (sessile),  that  has  no  foot-BtBlk.~2.  PediaUtd 
(pedicel! atum],  furnished  with  a  foot-stalk — 3.  Suferior 
(Hupeniro),  tvben  the  germen  ia  encircled  by  the  calyx,  or, 
wben  this  ia  wanting,  by  the  other  parts  of  the  flower.- — 
4,  Inferior  (inferum),  when  the  ovary  is  situated  under  the 
calyx,  or,  when  this  is  wanting,  under  the  corolla. 

The  .Style  (stylus)  is  sealed  upon  the  germen,  and  re- 
sembles a  small  column  or  stalk.  The  kinds  of  it  are  the 
following : — 

I.if(iir-[iilw(capi]1aris),  that  is  very  slonder.and  of  equal 
thickness. — S,  Brtitte-Wce  (setaceous),  as  slender  as  the 
former,  but  somewhat  thicker  at  tbe  base. — 3.  Thread-like 
(filiformis),  which  is  long  and  round. — i,  Awlskapeil  (subu- 
latas),  thick  below, above  sharp  pointed.^S.  Grusg  (crasaas), 
that  is  very  thick  and  short.-— G.  Ctub-ahaped  (clavatus), 
thicker  above  than  below.—!.  Two,  three,  four,  ^c.  naUtifid 
(bi-tri-quudri-&c.,multifidus),  cleft  in  a  determined  manner, 
—8.  Dithototmva  (dichotom us),  divided  into  two  parts,  which 
are  again  divided  at  the  points.— 0.  rerminal  (terminalis), 
which  Elands  on  the  lop  of  the  tfermen.— 10.  Lateral  (late- 
ralis), attached  to  the  inaideof  the  germen. — 11.  Erect  (tec- 
taa),  which  stands  straight  up. — 12.  Declined  (declinatus), 
that  inclines  towarda  the  side. — 13.  AbidtHg  (persiatens), 
that  does  not  fall  oSl- U.  Withering  (marceacens),  that 
withers,  and  afterwards  fails  off. — 15.  Deciduous  (deciduusj, 
that  falls  off  immediately  at^r  impregnation. 
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The  number  of  the  styles  must  likewise  be  accurately 
counted ;  for  there  is  often  more  than  one  style  to  one  ger- 
meu,  and  this  must  be  particularly  observed.  The  length 
of  the  style,  whether  longer  or  shorter  than  the  stamina,  is 
also  to  be  mentioned. 

The  Stigma  means  the  top  of  the  style.    The  kinds  of  it 
are  as  follows  :— 

1.  Pointed  (acutum),  when  it  has  a  sharp  point. — 2.  Blmii 
(obtusum),  when  it  forms  a  blunt  point. — 3.  ObUmg  (ob- 
longum),  when  it  is  thick  and  elongated. — 4.  Club-shaped 
(clava|um),  resembling  a  small  club. — 5.  Spherical  (globo- 
sum),  forming  a  perfectly  round  globe. — 6.  Capitate  (capita- 
tum),  a  hemisphere,  the  under  side  flat. — 7,  Emarginatei 
(emarginatum),  when  the  last-mentioned  kind  has  a  notch 
in  it. — 8.  Peltated  (peltatum)  that  is  formed  like  a  shield.— 
9.  Uncinated  (uncinatum),  hooked  at  the  point. — 10.  Angular 
(angulosum),  when  it  is  furnished  with  close  and  deep 
furrows,  which  occasion  projecting  angles. — 11.  Tkree-lobei 
(trilobum),  which  consists  of  three  round  bodies,  somewhat 
pressed  flat — 12.  Dentated  (dentatum),  when  it  is  set  witk 
fine  teeth. — 13.  Cruciform  (cruciforme),  when  it  is  divided 
into  four  parts,  of  which  two  are  always  opposite  to  each 
other. — 14.  Pencil-like  (pencilliforme),  consisting  of  a  num- 
ber of  short,  thick,  close,  fleshy  fibres,  in  form  of  a  pencil.— 
15.  Hollow  (concavum),  when  it  is  of  a  globular  or  longish 
form,  but  quite  hollow,  as  in  the  violet. — 16.  Petal4ikt 
(petalo'ideum),  when  it  has  the  appearance  of  a  petal ;  as  in 
Iris. — 17.  Two,  three,  and  multifid  (hi,  tri,  &c.  multifidum). 
— 18.  Bent-back  (revolutum),  when  the  points  of  a  bifid  or 
multifid  stigma  are  rolled  back  outwards. — 19.  Bent  in  (con- 
volutum),  when  the  x>oints  of  a  divided  stigma  are  rolled 
inwards. — 20.  Spiral  (spirale),  when  a  multifid  stigma  is 
rolled  up  like  the  spring  of  a  watch.— 21.  Plumose  (plu- 
mosum),  when  the  stigma  is  set  with  fine  hairs  on  botb 
sides,  so  as  to  have  the  appearance  of  a  feather  ;  as  in  the 
grasses. — 22.  Hairy  (pubescens),  that  is  set  with  short  white 
hairs. — 23.  Lateral  (laterale),  which  is  situated  on  the  side 
of  the  stylus  or  of  the  germen. — 24.  Sitting  (sessile),  which, 
when  there  is  no  style,  rests  on  the  germen. 

The  Stigma,  properly  speaking,  consists  of  a  number  of 
inhaling  tubercles,  which  are  not  always  visible  without  a 
magnifier.  In  the  Mirabilis  Jalapa  they  are  to  be  seen 
most  distinctly. 

The  Discus  is  a  fleshy  ring,  surrounding  the  pistillum  at  I 
its. base;  and  is  one  of  the  various  things  which  Linnaens 
indiscriminately  named  nectary.    It  generally  exists  in  tW 
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fonn  of  a  ring,  or  itnnulas,  into  which  Ihe  stamens  are  in- 
serted,  or  not,  as  Ihe  cam  ma;  be.  OccasioDiilly  it  is  bo 
much  enlarged  aa  to  enclose  the  pisliliam  in  part,  as  in 
Pfeonia  Moutan,  or  eotirel;,  as  in  Nelumbium,  when  it 
conBlitutes  the  principal  part  of  the  frnit. 

The  Fruit  is  tbe  perfection  of  vegetation.  II  is  by  this 
part  that  all  plants  are  perpetuated  i  and  with  this,  in  many 
plunta,  eKistence  terminates.  In  common  langnage,  the  term 
is  applied  to  such  as  are  fleshy  and  eatable;  but,  in  scientiBc 
language,  it  aignilies  the  fecundated  ovarium  in  a  ripe  slate ; 
and,  in  a  more  extended  sense,  the  aggregation  of  severul 
ripe  ovaria,  even  beloneing  to  diSereul  flovrera. 

The  easenlial  parts  ofa  fruit  are  the  pericarp  and  the  seed. 

The  Pericarp  is  the  covering  of  the  seed,  and  the  must 
eitemal  part  of  the  fruit.  It  is  terminated  at  the  one  end 
by  the  vestiges  of  the  style,  and  at  the  other  by  the  recep- 
tacle or  peduncle.  It  consists  of  three  parts :  1.  the  tpicarp, 
which  is  the  skin  or  outer  coat ;  2.  the  tarcacarp,  which  con- 
stitutes the  flesh  in  flelhy  fruits,  and  is  the  substance  imme- 
diately covered  by  the  epicarp;  3.  the  endocarp,  which  is 
the  inner  lining  of  the  fruit,  and  the  same  as  Osertoer  has 
called  putamen. 

The  pericarp  is  always  present  in  the  ovarium,  but  some- 
times is  obliterated  in  the  fruit.  It  is  sometimes  inleraatly 
divided  by  partitions,  which  are  culled  dissepiments,  and 
which  bear  on  some  part  of  their  sorface,  generally  at  the 
inner  angle,  a  fleshy  or  spongy  mass,  which  is  called  the 
placenta,  and  on  which  the  seeds  are  placed. 

The  pericarp  varies  in  the  mode  of  dehiscence,  in  degree 
of  combination,  in  texture,  and  in  relation  to  the  perianthium. 
From  variations  in  these  modiflcations,  fWiitsmay  be  divided 
into  five  classes,  and  thirty-nine  genera,  disposed  in  the  fol- 
lowing manner : — 

Sect.  1.    Simple. 


•  Superior. 

•  iNFEItlOII. 

§  Ind^hUc^t. 

^  lailthUcent. 

1.  Utricnlns. 

11.  Stephanffium 

2.  Achenium. 

12.  Arceathida. 

3.  Cariopsis. 

4.  Caloclesium. 

6.  Samara. 

7.  Glana. 

8.  Nux. 

9.  Drupa. 
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*  Superior. 

1.  t  UDilocuUr,  or  simple. 
§  DehiacenL 

13.  Legumen. 

14.  Folliculus. 

%  t  Plarilocalar,  or  compoand. 
§  Indekiacent, 

15.  Naculanium. 

16.  Bacca. 

17.  Hesperidium. 

18.  Carcerulus. 

19.  Sterigmum. 

^  Dehiscent, 
"26.  Siliqua. 

26.  Silicula. 

27.  Pyxidium. 

28.  Capsula. 

29.  Regmatus. 

3.  t  Gynobasic. 

31.  Microbasis. 

32.  Sarcobasis. 

4.  f  Mnltiplex. 

33.  Acinos. 

34.  Etaerio. 

35.  Amalthea. 

36.  Asimina. 

5.  f  Aggregate. 

37.  Sorosus. 

38.  Strobilus. 

39.  Ananassa. 


*  Inferior. 

1.  t  UoUocvlar,  <»■  aiinple. 


t  Plurilocnlar,  or  compound. 
§  Indehiscevt. 

20.  Polyachenium. 

21.  Pomum. 

22.  Pepo. 

23.  Acrosarcum. 

24.  Balausta. 

§  Dehiscent, 
30.  Diplo8tegia» 


The  foregoing  are  distinguished  among  themselyes  by 
the  following  additional  characters : — 

1.  Utriculus,  Pericarp  bladdery,  monospermousy  not  ad- 
hering to  the  seed,    flleusine. 

2.  Achenium,  Pericarp  coriaceous,  monospennoas,  or 
oligospermous,  not  adhering  to  the  seed.  Rosa.  Thecldium 
of  Mirbel  is  a  variety. 

3.  Cariopsis.  Pericarp  usually  thin,  monospermous,  al- 
ways  adhering  closely  to  the  seed  and  inseparable  from  it. 
Grasses.    Also  called  Cerio. 

4.  Cataclesium.  Pericarp  coriaceous,  monospermous,  co- 
vered by  the  cal^x,  'wViVcYl  doe,&  \iQ)\.«AVv&x^  to  it^  but  vrliicb 
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it  mucli  enlarged.  Salaola.  To  this  must  be  referred' Sa- 
celLuH  and  SpKaleTfjcHrpiuoi. 

5.  iSclenmthuin.  Pericarp  thin,  moDospennaus,  covered 
by  Ihe  indurated  base  of  the  ualjx  or  perianthium.  Mira- 
bilia.    Also  called  DycleBium. 

G.  Samara.  Pericarp  ooriaceoaB,  oligoGpernious,  with  a 
long  wing  at  its  bacb.  Acer.  Tbia  fruit  is  either  compouDd 
or  simple,  but  always  unilnciilar  in  ita  divlaians. 

T.  Glmi.  Pericarp  CDriaceouB,monu-diBperinaua,  covered 
at  the  base  by  an  indurated  involucre,  whicli  lakes  the  nauie 
of  cup.    QueicuB,  Lautua.    Also  called  Caljbio. 

B.  Nux.  Pericarp  woody,  moDo-diapenoons,  covered  ut 
the  base  by  a  foliaceous  involucre.  Pecaliar  lo  Corylaa. 
The  term  is  applied  by  mauy  authors  to  nearly  all  Ihe  hard 
fruits,  which  have  only  one  or  two  seeds.  Called  alao  Nu- 
oula  by  Desvaux;  but  that  term  ia  employed  by  aiiine  botanists 

9.  Drupa.  Sarcocarp  fleshy;  endocarpbony  and  aeparabte, 
inono-dispermoua.  Amygdalus.  From  this  Tryma  is  not 
distinguishable . 

10.  LomeiUaia.  Pericarp  palyspermons,  contracted  at  Ihe 
interval  between  each  seed,  and  separating  there  into  joints. 
A  form  of  the  Legnmen.     Hedyaarum. 

11.  Stephamcam,  Pericarp  inseparable  from  Ihe  calyx, 
and  of  variable  consistence,  monuapennous.  Composite. 
Also  called  Cypacla. 

l:i.  Arceilliida.  Spherical  mnnospermoua,  formed  by  tlie 
cohesion  of  several  fleshy  scales.    Juniperus. 

13.  LtgHBien.  Polyspermoua,  two-valved,  one-celled. 
Vicia. 

14.  FaUicHloi.  PolyapermouB,  one-valved,  often  spuri- 
ously two-celled.     Pa^onia. 

15.  Nucul/inium.  Sarcocarp  fleshy,  endocarp  bony,  often 
coufluenl.  Verbenaceai.  Differs  from  drupa  in  being  com- 
pound.   Also  called  Pyrcna  and  Nucula. 

IG.  Batca.  Pericarp  pulpy,  the  cells  obliterated,  the  seeds 
nidulant  in  the  pulp,  and  having  no  distinct  mode  of  con- 
nexion with  the  pericarp  when  ripe.  Jasminum.  This  term 
is  often  applied  very  vaguely. 

17.  Heiperidiam.  Sarcocarp  coriaceous,  endocarp  and 
placentas  fleshy  or  pnlpy,  seeds  nidulant,  cells  distinct. 
Citrus.    Also  called  Aurantium. 

IS.  Carctntlia.    Pericarp  dry.  cells  n 
within  confiuent  or  distinct.    Tilia. 

10.  Sterigmum.   Pericarp  dry,  cells  very  numerous,  n 
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than  five,  occaBionaily  dehiscent  slightly.     This  is  hardly 
different  from  the  last.    Malva. 

20.  Polyacbenium,  Pericarp  and  calyx  inseparable,  dry, 
cells  opposite,  separating  from  the  top  of  the  common  axis. 
Umbelliferae.  Called  Carpodelinm  when  the  cells  exceed 
two,  and  the  pericarp  is  slightly  fleshy ;  as  in  Aralia. 

21.  Pamum,  Pericarp  and  calyx  inseparable,  forming  a 
fleshy  mass,  endocarp  variable  in  texture,  never  pulpy. 
Pyrus. 

22.  Pepo,  Pericarp  and  calyx  inseparable,  fleshy,  endo- 
carp pulpy,  seeds  parietal,  when  ripe  nidulant  in  palp. 
Cucumis.    Also  named  Peponida. 

.  23.  AeroMorcum,  The  same  as  baoca,  but  the  caljrx  adheres 
to  the  pericarpium.    An  inferior  berry.    Ribes. 

24.  Bakauia.  Pericarp  coriaceous,  enclosing  a  number 
of  irregular  cells,  containing  seeds  with  a  pulpy  testa. 
Punica.    An  inferior  Hesperidium. 

25.  Silitfua,  Pericarp  linear,  polyspermous,  two-valved, 
valves  separating  from  the  face  of  the  dissepiment.  Brassica. 

26.  Siliada,  Pericarp  round  or  oblong,  oligospermous, 
two-valved,  valves  separating  from  the  face  of  the  dissepi- 
ment.    Draba. 

27.  Pyxidium.  Pericarp  polyspermous,  separating  into 
two  halves  by  a  circular  horizontal  separation,  so  that  the 
valves  resemble  two  hemispheres.  Anagallis.  The  lower 
valve  is  called  amphora,  the  upper  operculum. 

'    2S,  Capsula,  Pericarp  polyspermous,  sepcurating  vertically 
into  valves.    Silene. 

29.  Regmatw,  Pericarp  separating  with  elasticity  into 
mono  or  dispermous  cells  (cocci),  which  are  pendulous  from 
the  apex  of  a  common  axis,  and  are  more  or  less  dehiscent. 
Euphorbia.  Scarcely  distinct  from  x>olyacheninm.  Also 
called  Cremocarpium. 

30.  Diphstegia,  Pericarp  polyspermous,  variable  in  con- 
sistence, inseparable  from  the  calyx,  dehiscing  in  various 
manners.  May  be  considered  an  inferior  capsule.  Hy- 
drangea. 

31.  Microbasis,  Pericarpia  several,  monospermous,  inde- 
hiscent,  dry,  attached  by  the  base  to  a  conunon  style,  and 
seated  on  a  receptacle  called  the  gynobase.  Labiatae.  The 
naked  seeds  of  Linnaeus. 

32.  Sarcobdsis,  A  mere  variety  of  the  last,  from  which  it 
scarcely  differs,  except  in  having  fleshy  pericarpia  upon  an 
enlarged  fleshy  gynobase.    Ochna. 

33.  Acinus,    Drupes,  very  small  and  numerous,  arranged 
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am  an  elongalFd  receptucle,  and  when  becnming  conflueni 
when  ripe,  having  a  meDibraneauB  covering,  Fragaria. 
This  is  (he  Syncarpa  of  Richard,  but  not  of  others.  Poly- 
leuus  aeema  to  be  not  distinguishable  from  [his. 

34.  Etania.  Prricarpia  several,  formed  from  distinct 
OTarieB,  and  arranged  arouDd  an  imaginary  ceDtrp,  gene- 
rally polyspermonB  and  dehiscent.  Sempervivum,  This  \i 
also  the  Plopocarpium  of  Desvaux. 

35.  imaUhea.  Composed  of  aevvral  achenia,  enclosed 
within  the  csvit;  of  a  curiaceoua  calyx.  Rosa.  Also  called 
Cynarrhodon. 

S6.  Amiima.  Oraries  numerous,  baceifnrm,  one-celled, 
produced  frum  a  single  flower,  and  united  in  a  solid  fleshy 
frniL  Anona.  Very  near  the  acinus,  from  which  it  diflerB 
chiefly  in  size,  and  in  having  its  outer  cuat  coriaceous,  not 
membranous. 

37.  SortisBj.  Pericarpia  very  numerous,  dry,  generally 
Bchenia,  arranged  upon  a  fleshy  receptacle,  which  in  urceu- 
liite,aad  enclosedatitsmouth.   Picus.  Also  called  Sy  con  us. 

39.  Strobitas.  Pericarpia  many,  indehiscent,  unilocular, 
monospermous,  each  enclosed  in  an  indurated  scale.  Scales 
imbricated,  rorming  by  their  cohesion  a  hard  irregular  cone. 
PinuB.    Of  this  Galbalua  is  a  mere  variety. 

39.  Anamuuia.  Pericarpia  many,  indehiscent,  polyspeno- 
ouB,  cohering  with  the  calyx,  and  sealed  each  in  the  Buitlu 
of  a  fleshy  scale,  which  coheres  with  them,  and  in  maturity 
forms  a  Bolid  fleshy  mass.    Bromelia. 

The  Seed  Is  that  part  of  the  fruit  which  is  enclosed  in 
the  pericarp,  and  which  contains  the  rudiments  of  the  future 
plant.  It  consists  oC  three  distinct  parts  i  (he  tola,  the 
albumen,  and  the  embryo. 

The  Testa  is  the  exlemal  covering  or  coal  of  the  seed. 
Some  writers  distinguish  it  into  three  parts;  calling  the 
external  skin  the  testa,  the  intermediate  substance  the  sar- 
codermis,  and  the  interior  pellicle  the  endopleura. 

The  scar  upon  the  testa,  which  indicatcB  the  point  by 
which  the  seed  was  attached  to  the  placenta,  is  called  (he 
hilKm.  On  this  space  two  distinct  points  are  observable, 
viK.  the  ampAafodiuni,  a  protuberant  point,  situated  for  the 
most  part  in  the  middle  of  the  hilum,  and  indica(ing  the 
point  by  which  the  nourishing  vessels  have  passed;  and  the 
micrapyU  oi  foramen,  which  is  a  point  situated  by  the  side  of 
the  umbilicus,  and  is  supposed  by  some  authors  to  mark  the 
spot  by  which  (he  fecundating  vessels  have  terminated ;  but 
is  declared  by  Mr.  Brown  to  indicate  a  perforation  enistinij' 
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in  the  ovulum,  through  which  a  fecundating  aura  is  com- 
municated to  the  embryo,  and  which  never  has  any  vascular 
connexion  with  the  pericarpium. 

Chalaza  is  a  point  marked  upon  the  endopleura,  and 
indicates  the  place  where  the  umbilical  cord  pierces  it 
This  point  is  ordinarily  under  the  hilum ;  sometimes  it  is 
a(  a  distance  from  it,  in  which  case  it  is  connected  with  the 
hilum  by  a  bundle  of  vessels  called  the  raphe. 

Strophiola  are  callous  or  fungous  lumps,  generally  found 
about  the  hilum  of  certain  seeds ;  sometimes  they  are  other- 
wise stationed. 

The  Kernel  is  the  name  given  to  all  the  parts  of  the  seed 
included  under  the  testa. 

The  Albumen  is  that  part  of  the  kernel  which  surrounds 
the  embryo,  which  never  adheres  to  it,  which  possesses  no 
vascular  organization,  and  which  is  of  various  degrees  of 
texture,  being  either  fleshy,  or  corneous,  or  ligneous,  or 
feculent,  or  granular,  &c. 

The  EiMBRYO  is  that  part  of  the  kernel  which  exists  in  all 
fecundated  seeds,  and  which  is  destined  to  reproduce  the 
plant  which  bore  it.  It  is  divided  into  three  parts,  viz.  the 
radicle,  the  plumula,  and  the  cotyledons. 

The  Radicle  is  that  part  of  the  embryo  w^hich  becomes 
the  root,  and  which,  in  the  ripe  seed,  is  always  directed 
away  from  the  chalaza. 

The  Plumula  is  the  part  which  is  destined  to  be  the 
stem,  and  which  is  situated  at  the  base  of  the  cotyledons. 

The  Cotyledons  are  the  organs  which  adhere  to  the 
plumula,  and  which  become  the  first  leaves  of  the  plant. 
Their  purpose  is  to  supply  nourishment  to  the  young  plant, 
until  it  shall  be  in  a  condition  to  elaborate  food  for  itself. 


LlNN^AN  SVSTEH, 

The  c!as»e8  of  thia  gystem  depend  either  upon  llio  n 
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The  orders  of  the  first  thirteen  classes  are  distinguished 
by  the  number  of  the  styles ;  of  the  fourteenth  by  the  nature 
of  the  fruit,  which  is  what  the  Linnsean  botanists  call 
*  naked  seeds'  in  the  first,  and  <  covered'  in  the  secbnd;  of 
the  fifteenth  by  the  length  of  the  pericarpium ;  of  the  six- 
teenth, seventeenth,  eighteenth,  twentieth,  twenty-first,  and 
twenty-second,  by  the  number  or  situation  of  the  stamens ; 
of  the  nineteenth  by  the  relative  sexes  of  the  florets  of  the 
disk,  and  ray  of  the  capituli ;  of  the  twenty-third  by  the  sex 
of  the  flowers ;  and  of  the  twenty-fourth  by  such  general 
characters  as  are  used  in  discriminating  genera.  The  fol'- 
lowing  is  a 
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CrJlS8ES.  NUMBER  AND  NAMES  OF  THE  ORDERS. 

2  Monogynia,  Digynia. 

3  Monogynia,  Digynia,  Trigynia. 
3  Monogynia,  Digynia,  Trigynia. 

3  Monogynia,  Digynia,  Tetragynia. 

0  Monogynia,  Digynia,  Trigynia,  Te- 
tragynia, Pentagynia,  Polygy- 
nia. 

^  Monogynia,  Digynia,  Trigynia,  Te- 
tragynia, Polygynia. 

4  Monogynia,  Digynia,  Tetragynia, 
Heptagynia. 

4  Monogynia,  Digynia,  Trigynia,  Te- 
tragynia. 

3  Monogynia,  Trigynia,  Hexagynia. 
6  Monogynia,  Digynia,  Trigynia,  Pen- 
tagynia, Decagynia. 

6  Monogynia,  Digynia,  Trigynia,  Pen^ 
tagynia,  Dodecagynia. 

6  Monogynia,  Digynia,  Trigynia,  Pen- 
tagynia, Polygynia. 

7  Monogynia,  Digynia,  Trigynia,  Te- 
tragynia, Pentagynia,  Hexagynia, 
Polygynia. 

2  Gymnospermia,  Angiospermia. 
2  Siliculosa,  Siliquosa. 

8  Triandria,  Pentandria,  Octandria, 
Enneandria,  Decandria,  Ende- 
caudria,  Dodecandria,  Polyan- 
dria. 

4  Pentandria,  Hexandria,  Octandria, 


1.  MONANDRIA 

2.  DlANDRlA 

3.  Thiandria 

4.  Tetrandria 

5.  Pentandria 


6'  Hexandria 

7.  Heptandria 

8.  Octandria 

9.  Enneandria 

10.  Decandria 

11.  Dodecandria 
)2.  icosandria. 
j  3.  polyandria. 


14.   DiDYNAMlA 

15.  Tetradynamia 

16.  monadelphia 


17.    DiADELPHIA 


18.  PoLVAUELPHiA     i  Fentandria,   DodecandriH,   Icosan- 

dria,  Polyandria. 

19.  SYNGENEaiA         0  Polyguoia  ^uulis,  Puljgiuaia  sa- 

parflua,  Poljgamia  fraslranea, 
Poljgamia  nereasaria,  Poly  ga- 
rni a  scgregato,  Munogamia. 

50.  GvNANDRiA         2  Mooandria,  Diandria. 

51.  MoNiEciA  II  Munandria,    Diandria,    Triandria, 

Tetrasdria,  PeDtaadria,  Hexan- 
dria,  Heptttndria,  Polyandria, 
Maiiadelpliia,  Syngeiiesia,  Gy- 
nandria. 

53.  DltEOA.  15  Miinandria,    Siandria,    Triandria, 

Tetrandria,  Pentaodria,  Hexan- 
dria,  Ottoadria,  EnQeaadria,  De- 
candria,  Dodecandria,  Icusandria, 
Polyandria,  Monadelphia,  Synge- 
negia,  Gynandria. 
23.  PuLVGAHU  3  MoniEcia,  Diieuia,  Trirecia, 

54.  CavPTiKiAHU      4  FiliceB,Musci,  Algce,  FuDgi. 
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it  wliich  was  founded 
by  LinnaBUS,  under  the  name  uf  Ilie  Bexual  Bystem,  and 
nhich  for  more  than  half  a  century  was  eiclusirely  em- 
ployed by  a  large  prnportion  of  the  most  learned  botanistl, 
and  wbivb  ia  even  now  made  nee  of  by  some  of  the  muro 
venerable  existing  writers,  may  be  said  to  have  owed  its 
celebrity  more  to  its  being  tlie  groundwork  of  the  importanl 
iabourH  of  its  inventor,  than  for  any  exlraordiDBTy  inherent 
merits.  A  great  recuDimendation  with  the  world  has  also 
been  its  apparent  facility  and  simplicity.  The  principles 
upon  which  this  system  waa  founded  will  be  explained 
hereafter;  its  application  and  merlbi  are  all  that  demand 
atteotion  in  this  place.  As  it  is  entirely  and  essentially 
artilicial,  it  must  be  coneidered  in  that  point  of  view  only. 

It  is  obvious  that  the  only  merits  which  an  artificial  sys- 
tem of  arrangement  can  poasess,  must  be  extreme  facility 
and  preciHioQ  of  application;  and  that  it  will  be  found  de- 
fective in  exactly  the  degree  in  which  these  qnalities  are 
absent.  Now,  notwithstanding  the  simplicity  of  the  organs 
upon  which  the  LinBcean  arrangement  depends,  it  is  no- 
torious, that  it  is  continnally  necessary  to  leave  them  ont  of 
cnnsidenttian  in  determining  the  locality  of  plants-  The 
species,  forennmple,  of  a  genus  vary  nr  differ  in  the  number 
of  their  stamens  i  that  genus  therefore  ouglit  tu  he  found 
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in  as  many  different  classes  as  there  is  variation  or  dif- 
ference of  this  kind ;  the  species  differ  or  vary  in  the  nam- 
ber  of  their  styles ;  such  a  genns  would  be  referrible  to  as 
many  different  orders  as  there  are  variations  of  that  nature. 
These  differences  exist,  not  only  among  species  of  the  same 
genus,  but  even  in  flowers  of  the  same  individual ;  whence 
cases  might  be  found  of  particular  plants^  which  belong  at 
the  same  time  to  several  classes  and  orders  of  the  system. 
Can  any  thing  be  more  objectionable  to  its  use  than  this 
fact  I  and  instances  of  such  difficulties  are  neither  few  nor 
uncommon.  Another  objection  to  the  sexual  system  is, 
that  no  information  is  gained  by  its  use,  and  that  after  em- 
ploying it  for  the  whole  of  a  life,  not  a  single  idea  is  ac- 
quired beyond  the  half  dozen  with  which  it  was  necessary 
to  set  out ;  the  consequence  of  which  has  been  a  miscon- 
ception of  the  nature  and  analogies  of  the  organs  of  plants, 
and  a  general  ignorance  of  the  affinities  by  which  indivi- 
duals are  related,  a  thorough  knowledge  of  which  is  abso- 
lutely indispensable  to  any  systematic  writer.  These  points 
are  abundantly  sufficient  to  show  the  inferiority  of  Lii»> 
naeus's  celebrated  system  to  the  praises  of  his  admirers, 
and  to  explain  the  cause  of  its  almost  universal  disuse  at 
the  present  day. 

The  natural  method,  as  it  is  called,  has  now,  however, 
so  entirely  superseded  the  sexual  system,  and  has  become 
so  much  more  facile  than  it  formerly  was,  that  the  utility 
of  any  artificial  system  whatever  may  now  be  doubted. 
This  celebrated  system  is  generally  said  .to  have  taken  its 
rise  in  France,  with  Bernard  de  Jussieu,  who  in  the  year 
1758  arranged  the  plants  in  the  Royal  Garden  of  Trianon 
upon  a  plan  which  may  be  considered  the  basis  of  the  sys- 
tem in  its  present  state.  It  is  not  here,  however,  an  object 
to  enter  upon  the  history  of  the  subject,  nor  to  point  out 
the  improvements  the  method  has  successively  received  at 
the  hands  of  Antoine  Laurent  de  Jussieu,  Ventenat,  Brown, 
Mirbei,  Richard,  and  De  Candolle.  It  will  be  preferable 
.to  give  a  rapid  glance  at  its  actual  state,  principles,  and 
objects. 

The  great  principles  upon  which  the  natural  system  de- 
pends, are,  that  plants  ought  to  be  considered  with  refe- 
rence to  all  their  organs,  forms,  and  peculiarities,  and  not 
with  reference  to  an  arbitrary  selection  of  any  one  of  these; 
that  a  bond  of  union  exists  in  all  nature,  by  which  indi- 
viduals approximate  to  individuals  by  insensible  grada- 
tions ;  and  that  the  true  mode  of  arriving  at  ^  knowledg:e 
of  the  real  nature  and  station  of  a  given  object  is,  by  cod- 
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aideiiiiB  it  with  leference  to  the  pointi  in  nhich  it  moat 
nenrly  reaemblea  other  objects,  which  pntnta  are  called 
affinities.  By  tliia  mode  of  lookiDg  at  the  science,  while  it 
becomes  necessary  to  acquire  a  knowledge  of  a  conaiderable 
number  of  individuals,  in  order  to  understand  the  nature 
of  any  single  individoal,  it  also  follows  that  the  acqui- 
BJtioQ  of  this  knowledge  facililates  in  an  obiioua  manoer 
the  subsequent  iavestigation  of  any  new  subject.  For  ex- 
amjile,  a  student  who  is  entirely  unacquaioted  with  the 
science,  takes  up,  for  Ihe  first  time  in  liis  life,  a  Rraes;  he 
eiamines  it,  aDd  discovers  that  it  poaseasea  the  characters 
of  the  exlenaiie  natural  assemblage  called  graminex,  or 
grasses,  and  that  it  belongs  lo  the  section  of  that  assemblage 
called  Ibe  genus  poa.  From  that  time  forward  he  will, 
from  the  lovestigation  he  must  of  necessity  have  instituted, 
possess  an  accurate  notion  of  the  properties  and  pecu- 
Uiurities  of  gramines,  and,  whenever  he  again  meets  with 
a  grass,  he  will  know  that  it  is  one,  and  where  in  the  system 
St  once  to  refer  for  information  respecting  it.  The  same  is 
consequent  upon  his  studies  to  the  end  of  his  career ;  each 
new  discovery  necessarily  increasing  his  knowledge  in 
various  directiona,  and  facilitating  the  making  of  disco- 

The  modes  of  Brrangement,and  of  analysis,  of  the  natural 
method  are  tbese. 

The  vegetable  kingdom  is  firsi  divided  into  three  portions, 
according  to  the  structure  of  the  embryo,  and  of  vegetation, 
viz.  1.  Acotyledones,  which  have  no  cotyledons,  as  other 
plants,  but  whose  seeds  or  sporules  genoinate  from  any 
indifferent  point  of  their  surface,  and  whose  vegetation  is 
constructed  entirely  of  cellular  tissue,  without  the  inter- 
mixture of  tubular  or  spiral  vessels.  2,  Monocotyledones, 
whose  embryo  haa  one  cotyledon,  rarely  none,  and  which 
in  that  case  germinates  from  a  determinate  point,  and  whose 
vegetation  Is  formed  by  increase  taking  place  at  their 
centre,  not  at  their  circumference.  3.  Dicotyledonea,  which 
are  formed  with  two  cotyledons,  and  whose  vegetation  is 
produced  by  the  gradual  superposition  of  internal  layers 
beneath  the  bark.  This  order  of  arrangement  of  the  three 
primary  groups  was  used  by  Jussieu;  it  ia  now  more  fre- 
quently inverted,  the  Acotyledones  terminating  instead  of 
beginning  the  aeries. 

DicotyledoneB  constitute  the  most  extensive  part  of  the 

vegetable  kingdom,  and  are  considered  to  be  in  a  more 

perfect  state  of  developement  than  the  two  others.    They 

are  subdivided,  I.  According  to  the  number  or  absence  of 
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their  petsls,  into  polype taloDBjinonapeUlouH,  and  apetaloni. 
i,  Accordiag  to  the  insertion  of  their  stamens,  vrhicb  n 
hypogynuUB  ur  perigynous.  3.  Accorilini;  to  the  adhesion 
or  nonsdhesiDD  of  their  calyx  with  the  uvarium,  which  is 
either  superior  or  inferior.  4.  According  lu  the  position  of 
the  stamens  with  respect  to  the  petals.  S.  According  to 
the  structure  of  the  fruit.  6.  According  to  the  structnre  of 
the  seed.  And  T.  According  to  the  modificatioDB  of  their 
Tegelation,  as  far  as  they  indicate  a  corresponding  pecu- 
liarity in  the  parts  of  fructification,  which  is  often  the  raise, 
and  which  wonderfully  facilitates  the  acquisition  of  a 
knowledge  of  the  natural  orders  of  plants.  Thus  all  Su- 
biaceie  have  opposite  entire  leaTea  with  intervening  Btipnl^ ; 
all  Labiate  have  opposite  resinous  leaves,  without  stipnl» ; 
all  Leguminosee  have  alternate  leaves,  with  stipulee,  and 
leaflets  always  jointed  with  the  petiole,  and,  when  com- 
poand,  furnished  with  stipulie  at  Vte  base  of  each  pair  of 
leaaets. 

Moaocotytedones  are  also  subdivided  Bccordiog  (o  the 
aboTe  principles,  as  far  as  they  are  applicable  to  them,  but 
as  Ibis  group  is  much  more  simple  in  its  structure,  and  less 
extensive  than  dicoty  led  ones,  the  mode  of  its  division  is 
necessarily  different.  Its  principal  section  is  that  af  cryp- 
togiunife,  which  is  characterized  by  the  absence  uf  apparent 
flowers. 

Acotyledones,  which  contBin  [he  plants  of  the  simplest 
structure,  have  no  sexes,  but  reproduce  themselves  by  what 
are  called  sporules,  that  is  to  say  seedlike  bodies,  which 
differ  from  seeds  in  germinatin);  indiflerently  from  any 
point  of  th^ir  surface,  and  in  not  being  the  result  of  sexual 
contact.  Tliia  group  answers  to  the  Linniean  cryptogamia, 
excluding  filices. 

Fram  this  statement  of  the  principles  upon  which  the 
natural  system  of  plants  has  been  contrived,  it  must  be  ob- 
vious that  the  didicullies  which  the  advocates  of  the  Lin- 
niean method  pretend  that  it  oflers  to  the  student  do  not 
exist,  and  that,  in  fact,  the  diSicullies  ia  the  application  of 
the  Linnsean  method  are  much  greater,  as  far  »s  the  mere 
student  is  concerned.  In  the  Linniean  system  nothing  ia 
learned  in  the  investigation  of  the  name  of  a  plant,  except 
the  simple  and  often  very  unimportant  fact,  that  its  stamens 
or  styles  eiist  in  a  certain  quantity  or  position  ;  in  the  na- 
tural method,  on  the  contrary,  the  same  process  brings  the 
student  acquainted,  not  oniy  with  all  the  characters  of  that 
plant  which  is  under  his  consideration,hut  also  with  a  com- 
parative knoYiUdge  of  those  plants  tu  which  it  ia  allied  bjr 
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niture.  In  the  Uiuiasiui  syBteni  no  itep  can  be  advanced 
till  the  flovrer  is  eiuoined  ;  in  the  naturul  method  almoat 
aDf  other  part  of  the  fmctiB cation,  and  often  the  foliage  or 
habit  of  Che  plant  only,  will  suffice.  The  LJnntean  ayBtem 
produces  empirical  botany,  the  natural  method  scientific 


The  following  is  the  arranseioent,  adopted  by  Ifae  most 
modern  botaniets  of  reputation,  of  the  natural  orders  of 
pianti.  The  basis  of  it,  as  we  have  already  stated,  is  the 
syatem  of  B.  Jussiea,  published,  in  1789,  by  his  nephew, 
Anthony  Jusaieu ;  but  so  many  alterations  and  additiODS 
have  been  consequent  upon  the  progress  of  modem  science, 
that  it  has  at  present  only  a  dietant  resemblance  to  its 
original. 


I.  Vakvlab  or  CoTVLEDOKEOus.    (System  furnished  with 

cellularttssue,andtubularTesaetB.    Eieproduclivc organs 

spermaceous). 
•  DicoTVLEDONEOUs,  or  EiooENOU«.    (Vessels  arranged  in 

concenlric   layers,  of  which  the  youngest  are  eiteriot 

ColyledoDB  opposite  or  nborled). 
t  Complete.    Calyi  and  corolla,  both  present. 

I.    POLVPETALOUS. 

^  Pelata  hypog^But. 
a.  CarpeHa  laaitcraus,  or  stamtiw  opposite  Ihe  petali. 
i.  Ranunculaceee.  1.  Clematidea:.  2.  Anemoneie.  3. 
Ranuncules.  4.  Helleboreae.  5.  Psoniacev.  ii.  Dille- 
niaces.  1.  Delimex.  2.  Dillenes.  iii.  MagnollaccB. 
I.  Illiciea?.  2.  Magnolie^.  iv.  Anonacex.  v.  Menisper- 
macex.  I.  Lanlizabaleie.  3.  MenispermeEC.  3.  Schizan- 
dreic.  vi.  Berberideat.  rii.  Podophyllaces.  1.  Podo- 
phyllea;.  3.  Hydropeltideffi.  viii.  Nymphitaceff.  1 . 
Nelombonetc.    2.  Nymphxef. 

0.  CarptUa  loUtary  or  eaiuolidatd  ;  Ptacentas  pariflal. 

ii.  Papaveracem.  i.  Fumarlacete.  xi.  Crucifers.  1, 
ArahideiP.  3.  AlysaineiP,  3.  Thlaspideffi.  4.  Euclidieff. 
S.  Anastaticen.  0.  Cakiliner.  T.  Sisymbrca'.  3,  Came- 
. lines.    0.  Lepidiaete.    10.  Isatidec.    II.  ArchonieiE.    IS. 
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BraBsiceae.  13.  Velleie.  14.  Psychineae.  15.  Zilles. 
16.  Raphaneae.  17.  Buniadee.  18.  Erucarieae.  19.  He- 
liophiles.  20.  Sabularieae.  21.  Brachycaipeae.  xii.  Cap- 
parides^  1.  Cleomeae.  2.  Cappare».  xiii.  Resedaceae. 
xiv.  Flacourtiaiieae.  1.  PatriaieaB.  2.  Flacoartieae.  3. 
Kiggelarieae.  4.  Erythrospermeae.  xy.  Bixinese.  xvi.  Cis- 
tineae.  xyii.  Yiolarieae.  1.  Violeae.  2.  Alsodineae.  3.  Sau- 
vageae.  xriii.  Droseraceae.  xix.  Polygaleae.  xx.  Tre- 
mandreae.    xxi.  Pittosporaee.    xxii.  Frankeniaceae. 

y.  Ovary  soUtaty,    Plaeentti  eeniral, 

xxiik  Caryophylleae.  1.  Sileneae.  2.  Alsineae.  xxir. 
Lineae.  xxy.  Malyaceae.  xxvi.  Byttneriaceae.  1.  Ster- 
calieae.  2.  Byttnerieae.  3.  Lasiopetaleae.  4.  HermannieaB. 
$.  Dombeyaceae.  4^.  Wallichieae.  xxyii.  liliaceae.  xxviii, 
Elaeocarpeae.     xxix.   Chlenaceae.     xxx.   Ternstromlaceae. 

1.  Ternstrbmieae.  -2.  Fre^ierieaB.  3.  Saurayeae.  4.  Lap- 
laceae.  6.  Gk>rdoiiiea^  xxxi.  Camellieae.  xxxii.  Olacineae. 
xxxiii.  Aurantiacea^.    ^cxxiy.   Hypericineae.     I.  Yismieae. 

2.  Hypericeas.  xxxy.  Outtiferae.  1.  Clusieae.  2.  6ar- 
cinieae.  8.  Calophylleae.  4.  Symphonieae.  xxxri.  Marc- 
graayeacese.  1.  Marcgraayieae.  2.  Noranteae.  xxxyii. 
Hippocrateaceae.  xxxyiii.  Erythroxyleas.  xxxix.  Mal- 
pighiaceae.  1.  Malpighieae.  -2.  Hiptageae.  3.  Banisteriese. 
xl.  Acerineae.  xli.  Hippocastaneae.  xlii.  Rhizoboleas. 
xliii.  Sapindaceas.  1.  PauUinieae.  2.  ^apindeae.  3.  Do- 
donaeaceas.    xliy.  Meliaceae.    1.  Melieae.    2.   Trichilieae. 

3.  Cedreleae.  xW.  Ampelideae.  1.  Yiniferae.  2.  Leeaceae. 
xlyi.  Geraniaceae.  xlyii.  Tropaeoleae.  xlyiii.  Balsamineae. 
xlix.  Oxalideae.  1.  Zygophylleae.  li.  Rutaceae.  1.  Dios- 
ineae.    2.  Cusparieae.    lii.  Coriarieas. 

d»  Fruit  gynobasic, 
liii.  Simarubeae.    liy.  Ochnaceae. 

§§.  Petals,  either  separated  or  united,  always  perigynous, 

Iv.  Celastrineae.  1.  Staphylaeceae.  -2.  Eaonymeae.  3. 
Aquifoliacea^.  Wi.  Rhamneae.  Mi.  Bruniaceae.  Iviii.  Sa- 
mydeaB.  lix.  Homalineae.  Ix.  Chailletiaceae.  Ixi.  Aqui- 
larineae.  Ixii.  Terebiotaceae.  1.  Cassuvieae.  2.  Suma- 
chineae.  3.  Spondiaoeae.  4.  Burseraceae.  6.  AmyrideaB. 
6.  Pteleaceae.  7.  Connaraceae.  Ixiii.  Legnminosae.  1. 
Sophoreas.  2.  Loteae.  ft.  fiedysareas.  4.  Yicieae.  6.  Pha- 
seoleaB.  6.  Dalbergieae.  4'.  -Swartzieae.  €.  Mimosee. 
Q.  Geoffreae.    10.  Caasieae.    11.  Detarieae.    Ixiv.  Rosaces. 


BOTANT.  48S 

I.  Chrysobalaneie.  3.  Am;gdftle«.  3.  Spiracaces.  4. 
Neuradote.  5.  Dryadeie.  6.  RoseEB.  7.  Pomacesc.  \xv. 
Salicaries.  liTi.  TamarisciniE.  Ixvii.  Melaslomacef . 
IsLviii.  Myitace*.  l\ii.  Coinhretaceae.  lii.  Cucurbitaceffi. 
lixt.  PasBiAoreEE.  Ixxii.  Losses,  lixiii.  Onagrariie. 
IiiiT.  Picoidec  luv.  PatonychiiE.  Lxxii.  FortDlaces. 
lixTii.  CacteK.  lixviii.  OroBBalacete.  Ixxii.  Ciassnlacetp. 
Ixii.  SaxifragGK.  Ixxxi.  CuDooiacex.  Ixixii.  Umbel- 
lifers.  I.  Hydrocotjliaes.  i.  Bupleutineie.  3.  Pimpi- 
nelleiE.  4.  SmyrnieK.  6.  Cancalineie.  6.  Scandicine^. 
7.  Aminiaeoe.  8.  Selinete.  Ixxiiii.  Araliacea.  Ixixiv. 
Caprifoliaces.  Ixxxt.  LoranlheEe.  Ixxxfi.  Hanianielideie. 
Uixvii.  Rubiacex-'  lixxTiii.  OpercnlariK.  liixix.  Va- 
lerian eie.  IE.  Dipaaceas,  xci.  Calycereae.  xcii.  Com- 
poaitx.  I.  Lactuceie.  3.  CarlineK.  1.  CeDtauriese.  4. 
Carduines.  5.  EcbinopaeiB.  6.  Arclotidere.  7.  Calen- 
dalex.     8.   Tagetinea-.     9.    Helianthec.     lU.    AmbrOBiev. 

II.  Anttiemidi^a-.  12.  Inuleie.  13.  Aateiex.  14.  Seoe- 
cionex.  IS.  Nassauviear.  16.  Mutisieae.  IT.  Tussi' 
lagiaeiE.  16.  AdeaoslyUf.  IB.  EupatorieEe.  20.  Ver- 
nanieK.  xciii.  CampanulBcea.  xciv.  LobeliaceEe.  lov. 
GeBnerieic.  xcvi.  Vaccinies.  icvii.  Ericen.  xcviii.  Mo- 
ll otropetc. 

^  §  ^  PclaU  coBilniied  in  an  h/jieggncuM  corolla. 
xciz.  Myrsineic.  c.  Sapotex.  ci.  EbeuaceiE.  cil.  Olei- 
nex.  ciii.  Jasniinea!.  civ.  StrychaeiE.  ct.  Apocyaest. 
cvi.  Otnlianea.  cvii.  Bignoniacese.  cviii.  SeBamea?. 
cix.  PolemooiacBW.  ex.  CodvoItd laces,  cxi.  Boraginee. 
cxij.  HydropbyllciE.  cxiii,  Cordiaceie.  cxiv.  SolaneiF. 
ciT.  Scrophalariuete.  1.  AntirrhtouE.  2.  Rhiaantbace^. 
3.  Melampy races,  cxii.  Myoperiiie:e.  cxvii.  PedalineEe. 
cxviii.  Lubiatx.  cxix.  Verbenacex.  cxx.  Acanlhaccs. 
cixi.  I^ntihuiariee.  cxxii.  Primulacex.  cxxiii.  Globu- 
larinfffl. 

1 1  Incomplete. — Calyx  and  corolla  confimndcd. 
cxxiv.  Flunibagines.  ckkt.  Plaataginev.  cxxvi.  Nycta- 
gioea*.  cixvij.  Amarantacetc.  cxxviii.  CheDDpodeiE. 
cxxiK.  BegoDiaceai.  cxxx.  Pulygoneat.  cxxxi.  LBuriDp(e, 
cxisii.  Myristicen.  cxxxiii.  Ptotearete.  cxixiv.  Pe- 
neacea.  exxxv.  TbymelteiE.  cxxivi.  Santalaces.  rxx^vii. 
EliEBgaele.  ciixviiL  Aristolochin.  cixxix.  Euphorbiaceo:. 
cxl.  CalycoDthex.  cxli.  MonimieR.  cxiii.  UrlicefB.   cxliii. 
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Piperaceie.  cxliv.  Chlorantheae.  cxlv.  Amentaceae.  1. 
Ulmacese.  2.  Salicineee.  cxlyi.  CaBuarineae.  cxlvii.  Co- 
niferae. 

•*  Monocotyledon Eous,  or  Endogenous. — (Vessels  dis- 
posed in  parcels,  of  which  the  youngest  are  in  the  centre. 
Cotyledons  solitary,  or  alternate,  or  absent). 

t  PiLSNOGAMOUs.     Fructification  yisible  or  regular. 

cxlviii.  Cycadeae.  cxlix.  Hydrocharideae.  cL  Alismaces. 
cli.  Orchideae.  1.  Neottieae.  2.  Arethuseae.  3.  Gas- 
trodieae.     4.  Ophrydeae.     5.  Vandeae.     6.   Epidendreae. 

7.  Malaxideoc.  8.  Cypripedieae.  clii.  Scitamineae.  cliii. 
Maranteae.  cliv.  Bromeliae.  cIy.  Irideae.  clvi.  Hypoxi- 
deae.  clyii.  Haemodoraceae.  clviii.  Amaryllideae.  clix. 
Hemerocallideae.  clx.  Liliaceae.  clxi.  Melanthaceae. 
clxii.  Dioscoreae.  clxlii.  Smilaceae.  clxiv.  Asphodeleae. 
clxv.  Junceae.  clxyi.  Butomeae.  clxyii.  Restiacea^  clxyiii. 
Eriocauleae.  clxix.  Commelineae.  clxx.  Pontedereae. 
clxxi.  Palmae.  clxxii.  Pandaneae.  clxxiil.  Aroideae. 
clxxiy.  Typhineae.  cIxxy.  Fluyiales.  clxxvL  Juncagineae. 
clxxvii.  Pistiaceae.  clxxviii.  Cyperaceae.  1.  Cypereat. 
2.  Scirpeae.  3.  Sclerineae.  4.  Caricineae.  clxxix.  Gra- 
minea?.  1.  Paniceas.  2.  Stipaceae.  3.  Agrostideae.  4. 
Bromeae.    5.  Chlorideae.     6.   Cereales.    7.   Saccharineae. 

8.  Oryzeae.    9.  Bambusaceae. 

1 1  Cryftogamous.    Fructification  unknown  or  irregular. 

clxxx.  Filices.  1.  Polypodiaceae.  2.  Osmundaceae.  3. 
Ophioglosseae.  clxxxi.  Equisetaceae.  clxxxii.  Lycopo- 
dineae.    clxxxiii.  Marsileaceae, 

II.  CELLuiJiR,  or  AcoTYLEDONous.  (System  composed  of 
cellular  tissue  without  tubular  vessels.  Reproductiye 
organs  gemmaceous). 

clxxxiv.  Musci.  clxxxv.  Hepaticae.  clxxxvi.  Algae. 
1.  Diatomeae.  2.  Nostochinae.  3.  Conferyoideae.  4.  Ul- 
vaceae.  6.  Florideae.  6.  Fucoideae.  clxxxvii.  Liichenes. 
I.  Idiothalami.  2.  Caenothalami.  3.  Homothalami.  4. 
Athalami.  5.  Pseudo-lichenes.  clxxxviii.  Fungi.  1. 
Hymenomycetes.  2.  Gasteromycetes.  3.  Hyphomycetes. 
4.  Coniomycetes. 


Abebd^vine  iii.  S19 

Abj-aes i.     48 

Aconi  shell  &9I1  iv.    41 

Adil ii.  993 

lEtoa  volcano i.    93 

African  Btoodlioond..   i.  398 

Afficans i.  170,173 

African  Sbeep il  16t 

Age  of  mm L  13S 

Agouti - i.  447 

Aitierine iii.  47^ 

Ai ii.  ftSi 

Air,natnreof i.      3 

Akonctii ii.  SSI 

Albtlrou ^ iii.  357 

Albinoei  i.  195 

Aleo ii.  580 

A1sa«eile  ii.  iOe 

Alligator  iv.    SO 

AloiKlo  -..  iL  36a 

Alpine  Hare i.  344 

Ambergris iii.  3(10 

Americans  i.  177 

American  Black  Bear   i.  43S 

American  Spider iv.  16) 

AoimodyleB  ir.  liO 

Ampliisbaena  iv.  118 

Anaconda iv.  125 

Anchovy 

Angler iii.  409 

Angling,  art  of iii.  503 


AnuuJaled  Suake iv.  110 

Anta  ii.  167 

Antek^e  ii.  i03,  t07 

A nlelope,  Indian  ii.  ar 

Antiparos,  grotto  d£.    i,  lis 

Ant  iv.  t9T 

Ant-eatera  il.     85 

Ant,  Lion  iv.  IBS 

Aperea ii.  SG3 

Ape  ii.  317 

Aphis  IT.  156 

Aquatic  IHper -. iv.  119 

Arabiatu,  nianiien  of  i.  169 

Arctic  FOK i.  361 

Argali  ii.  158 

Argentine  iii.  474 

Argna  Pheaaaut iii.  116 

Armadillo  ii.    95 

Armadi  I  la,Sii- banded  ii.    94 

Arnee  a.  157 

Abp..„ iv.  145, 106 

Am  i.  in 

Attraclioo  i.      1 

Auk _.  ill.  308 

AiHtnilian  Dog i.  300 

Aurocli ii.  144 

Avoiet iii.  305 

Alls - ii.  165 

Baboon h.  Sit 

Baboon,  Dog.laced...  ii.  347 
Baboon,  Pig-laced  ...  ii.  34fi 
Baboon,  Pig-tailed  ...  ii.  546 

Baboon,  Uraiue  ii.  348 

Babironasa ii.  ti9 

Baliy,  accoQiit  of ..._   i.  !03 
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Badger  i.  361    Black  Snake  iv.  116 

Badi^er  hiintiog  1.564  Blacks,  or  Negroes...    i.  173 

Balearic  Crane iii.  S69    Blafards i.  193 

Ballan iii.  452    Bleak  iii.  493 

Banians,  customs  of ..    i.  168    Blenny iii.  438 

Barbary  Ape ii.  338    Blind  Worm  iv.  117 

Barbary  Squirrel ii.    85    Blind  Snake  iv.  118 

Barbel iiL  485  Bloodhound,  African    i.  298 

Barbet iii.  195    Bloodhound   i.  %99 

Barnacle  (bird)  iii.  534    Boa  iv.  121 

Barnacle  (9hell  fish) ..  iv.    44    Boar,  wild i.  279 

Basse  iii.  464  Boar,  of  Cape  Verd ..  ii.  379 

Bastard  Pheasant  ....  iii.  115    Boatbill  iii.  298 

Bat i.  396    Boat-fly  iv.  210 

Bat,  Javelin  ii.  288    Bobac  it.  272 

Bat,  Spectre ii.    74    Booby iii.  357 

Bat,  Vampyre ii.    74  Borulawskiyacconntof  i.  205 

Beagle i.  289,307    Botany iv.  395 

Bear i.  414    Bottle-nosed  Seal ii.  3l5 

Bear,  American  Black  i.  422    Boynna iii.  120 

Bear,  Brown i.  414  Brazilian  Porcupine ..  ii.  236 

Bear,  Bomean i.  428    Bream iii.  489 

Bear,  Grizzly  'i.  425    Brown  Bear i.  414 

Bear,  Large-lipped  ...    i.  431    Brown  Coati i.  445 

Bear,  White  or  Polar    i.  419    Brown  Owl   iii.    83 

Bear,  Thibet  i.  427    Brown  Rat i.  388 

Beaver i.  432    Bubalus ii.  214 

Bedas  i.  169    Buffalo ii.  15« 

Bee  iv.  242    Buffoon  Bird iii.  273 

Bee  Cuckoo   iii.  162    Bug  iv.  162 

Bee-eater iii.  174    Bull  i.  257 

Beefeater  iii.  195    Bulldog  i.  289,301 

Beetle iv.  346    Bullfinch iii.  211 

Bellows  Fish  iii.  500    Bull-head  iii.  440 

Bengal  Loris  ii.  285    Bunting  iii.  214 

Bezoar  Stone ii.  209    Burgomaster iii.  321 

Bib iii.  436  Burying  Sylph  ........  iv.  356 

Bicephalous  Girl i.  213    Bustard  iii.    89 

Birds  iii.      1    Butcher  Bird  iii.    75 

Bison  ii.  156    Butterfly iv.  2i3 

Bittern  iii.  261    Butterfly  Fish iii.  438 

Bivalve  Shells  iv.    53  Buzzard,  Common  ...  iii.    69 

Blackbird  iii.  206    Buzzard,  Moor  iii.    71 

Blackcap  iii.  236 

Black  Eagle iii.    49    Cabiai  ii.  951 

Black  Grouse iii.  107    Cachalot  ; iii.  379 


C*niiwHue.^ 

Cillitnx  

Camel 

Cameleoo  

Cameloptrd  

Canida  Porcnpiiw  ... 

Cuudiaii  Otter 

Caimiy  Bird 

Canlbarides 

Capucbin  Monkey  ... 
Car  Swallow  

Carp  

Carpenler  Bee 

Carrion  Vulture 

CartilaginoiH  Fl^ei ..  i 

Cashew  Bird  

Caipian  Sea  

CaMowary  

CatUetan,  cave  at  ... 

Cat 

Cat,  wild 

CataracU   

Caterpillar i 

Cavemi,   remarluble 

Cavy.RestleM 

Cavy,  Spotted  

CayopolUn  

Cetaceoaa  Fi«be*  m...  i 

CbBtodon i 

ChafflBch i 

Onaoi* >.... 

Char i 

Cbatto«r -i 

Cbetah 

CtieTrotiDB 

Chinew  Bonnet 

Chab i 

Circauian  Wonen  ... 

CiretCat 

Civet,  Javanew 

Coach  Dog ; 
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.345  CoaiU ii,  a 

.  357  CoalFisli iii.  4 

I.  137  Coati  i.  4 

'.    G7  Cobra  capelio  I>.  t 

L  340  Cochineal  ir.  3 

i.  338  Cock  iii. 

i.  30S  Cuek  <rf' the  Wood  ».  iii,  1 

i.  !93  Cockatoo iit  1 

.  SfiO  Cockchafer Iv.  S 

I.  3f:6  Cockle iv. 

i.  316  Cockroacb iv.  S 

I.    58  Cod  iii.  4 

I.  *B3  Colj iii,  * 

'.  tBi  ConnDon  UormouH..   f,  4 

i.    59  Condoma iL  i 

.  386  Condor iii. 

I.  lis  CoDepete ii,  3 

I.    fi7  Coot Ui.  3 

t.    S9  Coqnailin ii.  t 

i.    bi  Coral iv.  3 

i.  315  Cordjte  iv, 

.  317  Corin ii,  j 

.    64  Cornish  Choagh  iii.  1 

.  glG  Corvorant iii.  3 

Coryda,  cavGor i.  1 

!,  lie  CouBndo ii.  t 

.  40e  CondonB  ii.  « 

.    97  Congiiar  ii. 

.    6B  Courier iii.  3 

.108  Cow i.  f. 

.  17S  Cow  of  Tartary ii.  S 

.  363  Crab it, 

.  458  Ciake  ii.  t 

.  ilS  Cnuie ni.  ft 

.196  Creeper  iii.  1' 

.  468  Cricket  if.  l: 

.  tog  Crocodile  it.    < 

,    48  CrocodileiOpeD-belUcd  iv. 

.  )19  Cross-bill iii.  S 

,165  Crow .,...  iiLI. 

.  347  Crowned  Cnme  iii.  Ii 

.  49t  Crowned  Pigeon iii,  1' 

,  171  Crucian ilL  4' 

,    58  Cntitaeeoiu  Piiliei...  iv, 

,    6t  CryRtal,  &c i. 

.303  Cnckoo iii.  1 


4gd  INDEX. 

CnckM  S(Ht IT.  J09  Dromedary  if.  JST 

Cwcnlna Indicator  ...  iii,  161  Dock iji.  334,34^ 

Curlew  iii.  (75  Damb  mao  reslured    i.  156 

Cnruiow iii.  118  Dan  Diver iii.  S(S 

Ciirrents  of  rivEn  ....    i.    6t  Danlirig jii.  is* 

Curucni iii.  194  Dwarfa  i,  SOO 

CotUe-fitli  i*.  380  Dwarfi,  Marriage  of.,    i  n)i 

Catwatcr  iii.  358 

Eagiks  iii.    38 

Dab iiL  446  Eagle  Owl iii.    81 

l>«ce iii.  491  Eagle  (a  fiili) iii.  403 

Dalmatim  Dog i,  303  Earth,  maleriab  of...    i.     ig 

Damp! _...   i.    11  Eartliqaake* -...    i.  106 

Darter iii,  3ei  E>rth.wsim  i».  374 

Dead  Sea i.    69  Earwig  ir   jot 

Deafneu i.  156  Ecbini.orSeaUrcbiiu  it.    43 

Deatli's.liead  Moth...  iv.  (33  Eel Hi,  4x3 

Deer,&llow L  330  Egagroplte  .....«!  SU 

Deer,  rein it.  178  E^ret  .„ iii.  tee 

Deer,  Malnyan  Ron  iU  190  Egret  Monkey  ii.  35a 

Demoiselle  iii.  *7S  ^ptiaiii,iaBniieteof   i.  170 

Desman  ii.    69  Egyptian  Asp if.  106 

Depona i».  116  E^fpUan  Viper  iv,  105 

Devil,  Sea   iii.  403  E^ptian  VuHore  ....  iii,    58 

Diablereli,bllof ....    t.  119  EiderDuck ui.  S36 

Diodon iii.  410  Electrical  Eel iii.  447 

Siamond  Beetle         iv.  357  Elements i        1 

Diver(bird)  iii.  313  Elephant H.  110 

Dodo iii.    36  Elephant,  Asiatic-...  ii,  113 

Dog 1.181  Eleplia.it  Beetle It.  S54 

DORfish  iJL  396  EldenHole ;,     49 

Doga,  anecdoles  of...   i.  311  Elk  ii,  nt7 

Son-raced  Baboon       iL  347  Elm  Molh  ...iv    J33 

»ol|*"  iu.  38J  Emeu,  Ne«    Holland  Iii.     33 

DorBeeUe iv.  548  Emigraiioo  of   birdc 

Dorado iiL  449  iii.  13  ggo 

Doree  iii.  44(  Emigration   of  fiabei      ' 

J^*™"""  *-  398  iii.  137,477 

Uormouie,  Greater ..    1.  400  Ei«li>h  Seller  i.  307 

Dormonte,   Common    i.  401  Ephemera .   iv   yil 

Dotterel iii.  tBT  Ennine '..'    ii  sat 

Dove iii,  im  EBCiilapian  Serpeut  ..  iv,  un 

Done  „..  iL  360  Eseulent  Swallow   ...iii.  340 

Dragon iv.    90  Eaqiiimani  Dog i'  jos 

Dragon-fly It.  179  Eihiopiana j    jjS 

Ontfntl iiL  433  £ye,formatioa  of ....    Lis* 


Fallow  Deer  

PatSqnitrel  

Fatal  Viper i 

Father  Lather i 

Feelintl,  senae  of 

Fern  Owl i 

Ferret 

Fieldfare  i 

Field  MDuae.Braalian 

FireliiBtDteof*.'.'.'.".'.".'. 

FireflHre  i 

FiihiDg,variouB  modes 

Fjgbing  Frog i 

Flamingo i 

Flea i 

Flounder  i 

Flycatcher  i 

Flying-fiah iii.  4^ 

Fifing  Opoeaiini 

FtfiiiK  ScorpiEDa i 

Flying  Squirrel  

Forinosang,  account  of 
Prolh  Worm i 

Fossil  remains 

Fourmillier  

Foji 

Fcx,  Arctic ■■. 

Frigate  Pelican  i 

Frog i 

Froat,  power  of 

Fulvous  Vulture i 

GadFlt i 

Galera  

Gall  Insect i 

Galley  Fiih i 

Galley  Worin i 

Gallianle i 

Gardea  Sqaincl ...... 


index:  4 

I.    63  Gar-fish  iii.  ' 

I.  330  Gazelle ii.  : 

I.  39B  Genet  il. 

.  109  Geography,  outlines  or  i. 

;.  441  Gerenda  n.  : 

I.  15S  Giants  i.  s 

I.  S49  Gibbon,  or  long-ann- 

I,  379        ed  Ape ii.  : 

I.  £05  Gigantic  Crane iii.  s 

i.  38S  Gilthead iii.  < 

I.  364  Giraffe  ii.  1 

i.      H  Gizzard,  use  of,  &e.  ■•  ii> 

i.  397  Glow-worro iv.  i 

Glutton  ii.  ! 

i,  503  Gnat iv.  : 

.  409  Gnipenpitz,  bll  of  ...    i.  i 

i.  305  God  ii.  i 

F,  15t  Goad  Fish iU.  '. 

i.  445  Goat  1.  i 

i.  S34  OoatiJada iL  1 

1,  475  Goatsucker  .._ iiL  i 

i.  109  Goby  lit' 

I.  441  Gudwit ui.  ■ 

i.    78  Golden  £a)[le iii, 

.  167  Goldfinch  iii.  ! 

'.  209  Goldliab  iii.  < 

i.    10  Golden  coloured  Mole  ii.  1 

i.    42  Golden  Pheasant  ....  iii.  ] 

I.  iBO  Goose iii.  : 

I.    BB  Goose,  Bean iii,  ; 

I.  S57  Goose,  Brent  iii.  ] 

i.  361  Goose,  Solan  iii.  ! 

\.  351  Gooseander ill.  ; 

'.    48  Goaliawk iii. 

I.      a  Grackte  iii.  ] 

i.  316  Grampns  iii  ; 

'.    57  Grasshopper iv.  ; 

Gray  Ichneumon  ii.  ] 

.  370  Gray  Lag iii.  ; 

.  SBl  Gray  Squirrel ii. 

.  363  Grayling  tit.  '. 

.  415  Great-eared  Monkey  ii.  i 

.  173  Grebe  iii.  ; 

.  105  Greenshank  iii,  ; 

.  354  Green  Lizard i«. 

.  400  Qreenfinci) iii.  ; 
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Green  Monkey  ii.  357  Hedgehog,  Asiatic  .«.  ii.  259 

Greenlanders i.  161  Helen  and  Judith  ....    i.  209 

Greyhonnd  i.  290,  309    Hen iii.    96 

Griffin,  Bearded  iii.    48  Herculaneum,        de- 
Griffon iii.    57        struction  of i.    93 

Grimm ii.  216    Herig,  Maria i.  199 

Grizzly  Bear  i.  425    Hermit  Crab iv.    13 

Grosbeak    iii.  210    Heron  iii.  256 

Grottos i.  116    Heron,  Wattled  iii.  272 

Ground  Bee iv.  282    Herring  iii.  476 

Ground  Squirrel ii.    82    Himantopus   iii  285 

Grouse iii.  104  Hind,  female  of  the 

Growth  of  men  i.  127        stag  i.  323 

Gudgeon  iii.  488    Hippocampus iii.  414 

Guan  Turkey iii.  102    Hippopotamus ii.  173 

Guib ii.  216    Hog i.  274 

Guillemot iii.  312    Hog,  Guinea  ii.  378 

Guinea  Hen iii.  103    Hog,  Mexican ii.    69 

Guinea  Hog  ii.  378    Holocenter iii.  454 

Guinea  Pig  i.  402    Hooded  Serpent iv.  114 

Gall iii.  319    Hooded  Squirrel ii.    80 

Gnmard  iii.  458    Hoopoe iii.  153 

Gwiniad iii.  470    Hornbill  iii.  179 

Gymnotus  iii.  427    Horned  Silnre iii.  498 

Gyr-falcon iii.    62    Horned  Turkey  iii.  102 

Horned  Viper  iv.  107 

Haddock   iii.  435    Hornet  iv.  291 

Haemorrhois  iv.  114    Horse i.  217 

Hair,  the i.  127  Hottentots,accountof  i.  176 

Hake iii.  437    Hound i.  289 

Halibut iii.  444    Howlet  iii.     82 

Hamster ii.  267    Hudson,  Jeffery i.  205 

Hare  i.  336  Human  species,    va- 

Hare  Indian  Dog  ....   i.  297        rietiesofthe  i.  160 

Hare  Vulture iii.    58    Humble  Bee   iv.  280 

Hares,  Cowper's  i.  339    Humming-bird  iii.  196 

Harrier  i.  303    Hurricanes  i.     83 

Hatching  eggs  artifi-  Huso  iii.  409 

cially iii.    98    Hyaena,  Striped  ii.    54 

Hawk  iii.    62    Hyaena,  Spotted ii.     57 

Hearing,  sense  of  ....    i.  153    Hyaena  Dog  i.  292 

Hearing,  persons  re- 


156  Jabiru  iii.  296 

2  Jacamar iii.  196 

99  Jacana iii.  299 

Hedgehog  v.......  u  407  Jackal ii.  S93 


stored  to 
Heat,  nature  of 
Hecla  volcano... 


Jackdaw iii.  145 

Jaculns  ,....  iv.  113 

Jagaar  > ii,    36 

Jagnar  hanting ii.    38 

Japanese  i.  165 

Javanese  Civet ii.    69 

Javelin  Bat ii,  SSB 

Jay  iii,  150 

Ihex ii,  193 

Ibis  iii.  «4 

Iceland  volcanoea  .„    i,     99 

IcIioeuDion  il  K6 

IcbaenniDS,  Gray  ■■■•  ii.  178 

Icbneninan  Ply  ir,  395 

Idria  minE,  fire  in  ...    i.    it 
Jerboa ii.  S73 

Imber  iii.  S14 

Impeyan  Pheasant ...  iii.  liG 

Indian  Roa iv.  1!S 

Indian  Twins i.  !l(t 

Infancy i.  194 

Igatu il.  t96 

Isinglaas  fi>li  iii.  40<> 

blandB,nevr i.  113 

JngQlar  Miei iii.  43v 

Jnri  Ho.  volcano i,  101 

JndaGoat  ii.  SB4 

Kakgl'ROos   ii,  384 

Kermes iv.  361 

Kevel   ii.  ao4 

Kin^Geher  iii.  l.iS 

King  Charlps's  Dog  ..    i.  308 

King  Vnlrare iii.    59 

Kile iii,    68 

Riitiwake iii.  521 

Knot  iii.  28.S 

KyloeOx i.  959 

Lakes i,    67 

Ijimprey iii,  404 

lootero  YUii iii.  448 

LaatemFly  W.  S06 
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Lapwing iii.  tSO 

Large-lipped  Bear  .„   i.  4.11 

Larlc  iii.  tIS 

Lannce  Fisli  iii.  430 

Leaf  Loose iv.  15fi 

LeaTcDtling  Bee iv.  !B3 

Leech  iv.  174 

Lemming ii.  304 

Leonine  Seal  ii.  316 

lieopard  ii.    41 

Libeiluia  iv.  179 

Life,  duration  of i>  13! 

Life  conanming  Viper  iv.  108 
Lifiilt.    nature,    and 

qnaliiies  of  i.     -' 

Lime  i.    10 

Linnet iii,  *Si' 

Lion,  Bengal   ii.    l" 

LioD,  Cape  ii.     14 

Lion,  Seu  ii>  Si6 

Lion,  Ant  iv.  lB;i 

Lion  hunt  ii.     l.^ 

IJORCM >....  ii.      19 

Uthoplijtes  i*.  391 

Lizard  i*.    69 

Llama  ii.  t4G 

Loach iii.  461 

Loando  ii-  349 

Lobster iv.      s 

Locust iv,  193 

Long-armed  Ape ii.  337 

Long-eared  Owt  iii.    8:1 

LoDD  iii.  31. s 

Loris ii.  aes 

Lory iii,  185 

Louse iv,  153 

Lag  Worm ...  It.  377 

Lnmp  Fish  iii.  41S 

Lunftt  i-      6 

Lyna  ii.    49 

Hacaqus  ii,  351 

Macauco ii,  Sfil 

Macaw  iii,  185 

MackartI iU.  456 


I 

i 
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Magot ii.  338  Mole,  Golden-colon r- 

Magpie  iii.  147       ed ii.  377 

Maimon  ii.  344    Momot iii.  179 

Maki  ii.  S81  Mona,  varied  Monkey  ii.  356 

Malayan  Riisa  Deer.,  ii.  190    Mongoos ii.  281 

Malhronck  ii.  354  Mongoos,  Whitehead- 

Mallard iii.  334       ed ii.  283 

Man,  nature  of,  &c. ..   i.  123    Monk  Fish iii.  395 

Man-of-war  Biid iii.  351    Monkeys ii.  327 

Manakin iii.  252  Monkeys,  American.,  ii.  362 

Manati ii.  323    Monocnlus   iv.  166 

Manati,  Roand-tailed  ii.  325    Monsoons  i.    76 

Manati,  Sea- Ape  ii.  326    Monsters i.  209 

Mandril ii.  344    Moor  Buzzard  iii.    71 

Mangabey  ii.  355    Moor  Cock iii.  108 

Manis,     Short     and  Morasses i.  121 

Long-tailed  ii.    89    Morse ii.  318 

Marble,  &c  nature  of  i.    10  Morse,  Whale- tailed.,  ii.  325 

Margay  ii.  293    Moths  iv.  228 

Marikina  ii.  370  Mountains,  highest  in 

Marie,  various  kinds  of  i.    10       the  world i.    47 

Marmose ii.  108  Mountains,    arrange- 

Marmot i.  410       ment  of i.    55 

Martin i.  375    Mouse  i.  391 

Martin,  Pine i.  376  Mouse,     Long-tailed 

Martin  (a  bird) iii.  246        Field  i.  392 

Mason  Bee  iv.  282  Mouse,  Short-tailed  ..    i.  393 

Mastiff i.  289,  300    Mouse,  Harvest  i.  394 

May-bug iv.  348  Mouse,Brazilian  Field  ii.  382 

Mazame  ii.  221    Mouse,  Slirew i.  394 

Medusa  iii.  415  Mouse,  Water  Shrew    i.  396 

Merganser  iii.  325    Moufflon  ii.  158 

Merlin  iii.    64    Mule  i.  254 

Metals  i.    11    Mullet iii.  475 

Mexican  Opossum  ...  it  108  Multivalve  shell  fish.,  iv.    42 

Mexican  Wolf ii.  379  Murine  Opossum  ..-.  ii.  108 

Mexican  Hog ii.    69    Muscle  iv.    33 

Mexican  Shrew  ii.  382    Muscovy  Duck iii.  341 

Mico  ii.  372    Musk ii.  226 

Minnow iii.  495    Musk-rats  ii.    66 

Missel  Thrush iii.  203    Mustache ii.  358 

Mocking  Bird iii.  208    Mycteria iii.  296 

Miller's  Thumb  iii.  440 

Moguls,  customs  of...    i.  167    Nanguer ii.  206 

Mole  Cricket  iv.  204  Narwal,  Sea  Unicom  iii.  378 

Mole  i.  404    Nautilus iv.    30 


IN 

iii.    sa 
iii.  474 
i.  200 

.    i.  173 

i.  193 
iii.  169 

i.  310 
iv.  344 
iii.  330 

i.  63 
■ii.  SI  6 
iv.  910 

i.  173 
iii.  173 
iii.  15J 
iii.  170 
ii.  aw 

i.    65 
ii.  S90 
i.  345 
iii.  431 

iL    66 

iii     B8 
ii.  109 
iL  108 
iL  lOB 
ii.  387 
ilL  16B 
iii.  «i5 

id.     46 

iii.    18 
i.  3DU 
IL  SII8 
i.  374 
L  371 
iii.  i07 
iiL  SOT 
iii.     79 
iiL  413 
i.  359 
i.  159 
iv.    35 
■iL  2B9 

EX. 
Paca  

] 

4Q6 

.  iL    97 
.  ii.  846 
.iv.    5i 

.  iv.  £39 
.  iL    84 
.  ii.    89 
.  ii.     41 
.  iii.  191 
.  ii.    64 

!iL     66 

iii.  187 

iii.  180 
.  iiu  460 

iiL  lis 
.  ii.  806 

iii.  138 
.  L  ISO 
.  i.  107 
.  ii.  353 

iiL  HI) 

"  i.    43 
iii.  448 

ii.  69 
iiL  280 

ii.  302 
iiL  346 

iii.  s.'.a           { 
iii.  lat 

iL  376 
'  L  169 
iii.  318 

ii.  265 
iii.  SOO 

ii.  89 
iiL  113 

ii.  381 
iv.    45 

ii.  346 
L346 
iL  iX» 
LSS6 
i  L  471 
iii,  477 

NegreM,Pied  

Negress,  While  .... 
Negroes,  account  of 
Negroes,  White  .... 

Ne«Soutli  Wales  Ai 

Nile,  its  course,  &c 

Noddy 

Notonecla  

Nubians,  acconnlof 

Nnmidi^n  Cuoe 

Nutcracker 

Nothatch 

NylGhan  

Ocean   

Ocelot  

OgotonaHare  

Old  Wife 

Ondatra  

Opali   

t^ssom  

Painted  Lady  Butte 

fly 

Palm  Squirrel  

Panwlin  

P4rmdiie,  Bird  of  .. 

Paradaxnrus,  prehe 
sile  

Parrot  

Partridge 

Pasaenner  Pigeon  .. 

Peacock  

PealtofTeneriffe,S 
George,  &:c  

Pearifisbery  

Opossum,  Plying... 
Opossum,  Mexican  _ 
OpoMum,  Murine.. 

Orao-outang  

Oriole  

Ortolan   

8S :;;::::::::;;::: 

Otier 

Otter,  Canadian 

Peewit 

Peltan  

Pelican 

Penauin 

Ptrdi 

Perouasca 

Persians,  manners  t 

l^alarope 

PUatagin  

Pbeasant  

Otter  hnntinii 

Ooid,  Water 

0*1  

Owl,  Sea 

Pbolades 

Pie-Uiled  Baboon  . 
Pig-faced  Baboon.. 

^== 

Pilchard  

oyjte.  ....;.■■.:...:;::: 

Oyster  Catcher 

^Hi^^^^^H 

^^H 

^^^^^^^H 

^^^^^^1 
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Pilot  FUh iii.  393    Ray.fish iii.  396 

Pinch  ii.  371    Razorbill  iii.  309 

Pioe  Martin  i.  376    Razor  (shell  fish) iv.    39 

Pintada    iii.  103    Redbreast  iu.  S33 

Pipa,     or     Snriuam  Red  Char  ill  468 

Toad  iv.    58    Redpole iii.  221 

Pipe  Fish iii.  414    Redshank  iii.  277 

Pithecos ii.  336    Redstart  iii.  235 

Pivot iv.    39    Redwing  iii.  204 

Plaise  iii.  444    Red  Grouse iii.  loa 

Plant  Louse  iv.  156  Red-tailed  Monkey  ..  ii.  371 

Platypus,  Duck-billed  ii.  392    Reed  Sparrow iii.  214 

Plover iii.  285  ReBection  of  sound  ..    i.  155 

Pochard iii.  335    Rein-deer  ii.  178 

Pogge  iii.  441  Remora,  or  Sucking- 
Polecat  i.  378.  ii.  300        fish  iii.  392,  440 

Pollock iii.  4.S6    Repulsion  i.      i 

Polypus iv.  382    Respiration i.      6 

Pongo ii.  327    Restless  Cavy L  402 

Poor  iii.  436    Rhea  iii.    28 

Porcupine  ii.  233    Rhinoceros ii.  130 

Porcupine,  Brazilian.,  ii.  236  Rhinoceros,  Hornbill  iii.  179 

Porcupine,  Canada  ...  ii.  238    Rib(fi8h) iii.  436 

Porcupine  Man  i.  198  Ribs,  number  of    in 

Porcupine,  Sea ..iii.  411  different  animals  ...  ii.  254 

Porpess  iii.  384    Ringed  Snake iv.  116 

Pouc   ii.  376    Rivers  i.    61 

Pratincole  iii.  291    Roach  iii.  490 

Prawn  iv.    16    Rock-fish    iii.  440 

Promerops  iii.  154    Rocks,  falls  of i.  119 

Ptarmigan iii.  109    Rock  Grouse  iii.  109 

Puffin  iii.  310    Roebuck i.  333 

Puma  ii.    21    Roller iii.  152 

Purre  iii.  284    Rook iii.  143 

Rougette ii.    74 

Quadrupeds i.  214  Round-tailed  Manati    L  325 

Quail iii.  121    Ronsette ii.     74 

Quicksilver  i.  2,12    Royston  Crow  iii.  145 

Quicksilver  Mines  ...    i.     12    Rnd  iii.  490 

Ruff iii.  282 

Rabbit  i.  345    Ruffe(fish)  iii.  454 

Racoon i.  443    Ruffed  Grouse  iii.  109 

Rail iii.  292  Ruminating  animals ..   i.  216 

Rat  i.  385,388,390  Russians,  manners  of  i.  172 

Rat,  White  Water  ...  ii.  378 

Rattlesnake  iv.  110    Sable  ii.  302 

Raven  *m.  \^%   S%\,^t  Weeyer  ii.  367 


Saki  _ii.  S6B 

Salamander Iv.    84 

Salmoa  iii.  463 

BalmoD  Trout   ........  iii.  4fi4 

Ssmlet iu.  465 

Stud  Eel iu.  430 

SanderliDg iii.  (88 

Sand  MartiD iii.  146 

Suidpper iii.  1B5 

Saucy  Pike ui.  474 

SaW'fisb iii.  396 


Sfaank,GreeDHndRediii.  ! 

Sh«rk  iiL  ; 

Shearvater iii.  i 

Sheatlibill   iii.  i 


Scallop i».    39 

Scolopendra i(.  173 

Scorpiou  iv.  16B 

Scorpion,  Sea iii.  4J1 

Scorpion,  Water  iv.  til 

Screamer iii.  t97 

Screech  Owl  ii).    8S 

Sea  and  laud  Breezei   i.    7B 

Sea-Ape  Manati  ii.  316 

Sea  Cock ^ iii.  501 

Sea  Cow  ii.  318 


Sheep,  Africau ii 

Sbeldrake   iii 

SlieUfiili  1* 

Shepherd's  Dog  i 

Shock  Dog ■ 

Short-^ared  Otvl Ui 

Shrike iii 

Shrike,  Malabar iii 

Shrimp IT 

Siagnsli  ii 

Siamese  Voutha I 

SiamiH ii 

Siberian  Eared  Owt..  iii 

Sight,  sense  of i 

SlifM,  }Oung  man  re- 
stored to  i 

Sight,  a  ladj  restored 


Sea  Uon  

Sea  N«edle .. 

Aea  Oiler 

Sea  Pie 


i.  316 


Silkworm  iv.  s; 

Silver  Fish  iiL  4! 

Siikin  iii.  1 

Siv-banded  Annadillo  ii. 

Skate  iii,  3 

Skink ii.  S 

Skimiaer iiL  3 

Sloth  ii.  i 

Small  Lion  Monkey.,  ii,  3 

Smelling  i.  1 

Smelt  iti.  4 


Heal,  Bottlenosed  ....  iL  316 

Seal,  Common  ii.  313 

Seal,  Leonine  ii.  Sie 

Seal,  Ursine  ii.  314 

Seas i.    67    Snail,  Garden iv. 

SecrelBiy  iii.    b9    Snail,  Water   iv. 

SeniM  i.  134    Snail,  Sea  ....  iii.  414.  ii 

iv.  114    Snake,  Ringed iv. 


Serpents  iv. 

Setpenls,  Prince  of ..  iv.  1 

Serval iL  i 

Setlii^Dog i.  SB9t£ 


I    Solan  Gonse  ., 
'    Soldier  Crab  .. 

Sole 

!    Solitary   
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Souslik il  377    Sugar  Ant  ; iw.  543 

South  American  Antiv.  343    Stin  Fish  iii.  411 

Sow  i.  273    Sarikat  ii.  {64 

Sow,  Pointer  L  ^77    Surinam  Toad  iv.    58 

Spaniel i.  289,  305    Surinam  Bag iv,  165 

Spaniel,  Water  i.  306    Surmullet iii.  458 

Spanish  Pointer i.  304    Swallow iii.  243 

Sparrow  iii.  216    Swallow-tailed     Bnt- 

Sparrow,  Hedge iii.  239        terfly iv.  231 

Sparrowhawk   ...iii.    74    Swan  iii.  328 

Spectacled  Owl iii.    84    Swine  i.  272 

Spectre  Bat  ii.    74    Swift iii.  245 

Spectreg,  &c i.  145    Sword  Fish iii.  431 

Spermaceti  Whale  ...  iii.  379 

Sphinx  Carolina iv.  232    Talapoin ii.  359 

Spider iv.  139    Tamandua  ii.    87 

Spinous  Fishes  iii.  416    Tamanoir  ii.     86 

Sponges  iv.  391    Tamariu  ii.  369 

Spoonbill iii.  254    Tanbora^  volcano i.  101 

Spotted  Child i.  199    Tanager iii.  251 

Spotted  Hyaena  ii.    57    Tanrec ii.  fi39 

Sprat  iii.  481    Tapeti  ii.  383 

Sprat,  Loon  iii.  314    Tapir  ..«. ii.  166 

Springer i.  308    Tarantula  iv.    91 

Squash  ii.  300    Tarantula  Spider  .•...  iv.  149 

Squirrel  i.  383.  ii.  78    Tarrack  ...* iii.  321 

Squirrel,  Long-tailed    i.  385    Tarsier ii.  265 

Squirrel,  Petaurus  ...  ii.    80    Tartarian  Cow  ii.  373 

Stag i.  322    Tartars,  customs  of...    L  163 

Stag  Beetle iv.  351    Tasting  i.  160 

Stag  hunting i.  327    Tayra  ii.  381 

Stare,  or  Starling  ....  iii.  200    Teal iii.  340 

Star-fish  iv.  378    Teeth,    growth    and 

Star  Gazer  iii.  439       number  of,  &c.  ....    i.  125 

Stickleback  iii.  456    Telescope  Carp iii.  498 

Stint  iii.  284    Tempests  i.     83 

Stoat  i.  382    Tememazame ii.  221 

Stockdove iii.  123   Tench  iii.  486 

Stork   iii.  266   Tendrac  ii^  239 

Strepsiceros  ii.  160    Tern iii.  315 

Striated  Monkey ii.  369    Ternat  Bat  ii.    74 

Striped  Hyaena ii. .  54    Terrier  .. i.  289,302 

Stroniboli  volcano  ...    i.    95    Testaceous  Fishes iv.     24 

Sturgeon iii.  406    Tbibet  Bear i.  427 

Sucker iii.  414    Thibetian  Musk  ......  ii.  226 

Sucking-fish  ....  \u.  392,440   Thoracic  Fishes iiu  439 


INDEX.  4 

TfaorabRck  iiL  397  ViifiiiiisnHoniedOtiliii. 

Tlinuli iii.  sot!  Vision i.  1 

Tfanmb-footed     ihell  Vuon  ii.  ; 

fiab ii.    4*  Umber jii.  ' 

Tiger ii.    34  Umbte iii.  i 


S65  UnaD  .. 
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